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In the same manner as in Example 189, the free compound 
of the title compound was obtained (600 mg, yield; 95%) from 
3 - (4 -morpholinyl ) styrene (417 mg) and 3 -bromo - 1 - (4 - 
ethylpiperazin- 1 -yl) isoquinoline (470 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p. ; 18 0 -182°C 

*H - NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.28(t,J=7.2Hz,3H), 

3.18 (br, 6H) , 3.43 (br , 4H) , 3.66 (br, 4H) , 3 .77 (t, J-4 . 8Hz, 4H) , 

6 . 91 (dd, J«8 . 0, 2 . 0Hz, 1H) , 7 . 12 (d, J«8 . 0Hz , 1H) , 7 . 21 (br, 1H) , 

7 . 26 (t, J-8 . 0Hz, 1H) , 7 . 3 6 .( d , J = 1 6 . 0Hz , 1H) , 7 . 49 (s, 1H) , 

7 . 58 ( t, J-8 . 0Hz, 1H) , 7 . 65 (d, J=16 . 0Hz , 1H) , 7 . 7 2 ( t , J= 8 . 0Hz , 1H ) , 

7.89(d,J=8.0Hz,lH), 8 . 09 (d, J=8 . 0Hz , 1H) . 

MS (FAB) m/z 429 (M+H)*. 

Free compound: 

X H- NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2.55(q,J=7.2Hz,2H), 2.76(br,4H), 3.22(t,J=4.8Hz,4H), 

3.56(br,4H), 3 . 89 ( t, J=4 . 8Hz ,4H), 6 . 84 ( dd , J-7 . 6 , 1 . 2Hz , 1H) , 

7 . 12 -7 . 17 (m, 2H) , 7 . 15 ( d , J = 1 6 . 0Hz , 1H) , 7 . 19 (s, 1H) , 

7 . 28 (dt , J = 7 . 6Hz , 1H) , 7 . 4 2 ( t , J= 8 . 0Hz , 2H ) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 

7 . 70 (d, J-8 . 0Hz, 1H) , 7 . 7 4 ( d , J= 1 6 . OH z , 1H ) , 8 . 0 4 ( d , J= 8 . 0Hz , 1H ) . 

F.vampIP 90S Syn t.hfts i * of T - f f El - 2 - U - ( 4 - 

morphol inyl Iphpnyl ] pthpnyl } -1 - fd-Pthy1pip pra7in-1 - 

yl ) i Roqn innl itip ova larp 
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In the same manner as in Example 189, the free compound 
of the title compound was obtained (157 mg, yield; 36%) from 
4 - (4 -morpholinyl ) styrene (284 mg) and 3-bromo-l- (4- 
ethylpiperazin - 1 -yl) isoquinoline (320 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p. ; 248-250°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 2 9 ( t, J = 7 . 2Hz , 3H) , 

3 . 18 (br, 4H) , 3 .24 (q, J = 7 . 6Hz, 2H) , 3.48 (br, 6H) , 3.75 (br , 6H) , 

6 . 9 8 (d, J=8 . 8Hz , 2H) , 7 . 1 5 ( d , J= 1 6 . 0Hz , 1H ) , 7 . 4 3 (s, 1H) , 

7.53 (d, J=8.8Hz,2H) , 7 . 5 5 ( t , J- 8 . 0Hz , 1H ) , 7 . 6 1 ( d , J= 1 6 . 0Hz , 1H ) , 

7.69(t,J=8.0Hz,lH), 7 . 8 6 ( d , J= 8 . 0Hz , 1H ) , 8.07(d,J=8.0Hz,lH). 

MS (FAB) m/z 429 (M + H)\ 

Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 18 (t, J = 7 . GHz, 3H) , 

2 . 56 (q, J=7 . 6Hz, 2H) , 2.56{br,4H), 3 . 21 ( t, J=4 . 8Hz, 4H) , 
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3.56 (br,4H) , 3.87 ( t , J=4 . 8Hz , 4H) , 6 . 9 0 ( d , J= 8 . 8Hz , 2H) , 
7 . 05 (d, J=15 . 6Hz, 1H) , 7 .15 (s, 1H) , 

7.40 (ddd, J=8 . 4, 8 . 0, 1 . 2Hz, 1H) , 7 . 52 (d, J=8 . 8Hz , 2H) , 
7 . 54 (ddd, J-8 . 4, 8 . 0; 1 . 2Hz , 1H) , 7 . 68 (d, J=8 . 0Hz, 1H) , 
7 .73 (d, J- 15 . 6Hz, 1H) , 8 . 03 (d, J=8 . 4Hz, 1H) . 
FvampIP ^Ofi .^ynfhPs i s r>f 3_z-i (J5J - 2 -methyl -2 - f 4 - f 4 - 
mnrphnl inyl) phenyl 1 ethenyl } -1 - (4- ethyl piperazi n - 1 - 
yDi fing iH nnl i nf» oval flt.R 




In the same manner as in Example 189, the free compound 
of the title compound was obtained (475 mg, yield; 66%) from 
4 - (4 -morpholinyl) - a -methylstyrene (500 mg) and 3-bromo-l- 
( 4 - ethylpiperazin - 1 - yl ) isoquinoline (523 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate: 
m.p.; 266-267 °C 

'H-NMR (400MHz , DMSO-d 6 ) ; 6 (ppm) 1.27(t,J = 7.2Hz,3H), 2 . 6 6 (s, 3H) , 
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3 . 16 (br, 6H) , 3 .41 (br, 6H) , 3 .76 (br, 6H) , 6 . 84 (s, 1H) , 

6 . 9 8 (d, J=8 . 8Hz ,2H), 7 . 50 (s, 1H) , 7 . 51 (d, J=8 . 8Hz , 2H) , 

7 . 56 (t, J-8 . 0Hz, 1H) , 7 . 7 0 ( t, J=8 . 0Hz , 1H) , 7 . 87 (d, J=8 . 0Hz ,1H), 

8 .08 (d, J=8 . 0Hz, 1H) . 

MS (FAB) m/z 443 (M+H)*. 

Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 17 (t , J = 7 . 2Hz , 3H) , 

2 . 5 6 (q, J=7 .2Hz, 2H) , 2.73(s,3H), 2.76 (br, 4H) , 

3 . 21 (t, J=4 . 8Hz, 4H) , 3.52(br,4H), 3.88(t,J=4.8Hz,4H), 

6 . 79 (s, 1H) , 6 . 92 (d, J=8 . 8Hz, 2H) , 7 . 21 (s , 1H) , 

7.42 (ddd, J=8 .4,8.0,1. 2Hz, 1H) , 7 . 52 (d, J=8 . 8Hz, 2H) , 

7.55 (ddd, J=8 . 4,8.0,1.2Hz,lH), 7 . 70 (t, J-8 . 0Hz, 1H) , 

8. 05 (d, J=8.4Hz, 1H) . 

^mpiP 207 Synthesis of 3 - { (E) - 2 -methyl - 2 - [3 - ( 4 - 

morphol inyl) phenyl 1 pfhpnyl ) - 1 - ( 4 - g thyl pippra7in>1 - 
yl ) isnquinnl inp nv^lafp 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (332 mg , yield; 35%) from 
3 - (4 -morpholinyl) - a -methyls tyrene (658 mg) and 3-bromo-l- 
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(4 - ethylpiperazin- 1 -yl) isoquinoline (691 mg) . The resulting 

free compound was converted into an oxalate in a conventional 

manner, to give the oxalate of the title compound as yellow 

crystals . 

Oxalate : 

m.p. ; 190-192°C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 2 8 ( t , J = 7 . 2Hz , 3H) , 2.67(s,3H), 

3 . 17 (t, J-4 . 8Hz, 6H) , 3 . 21 (q, J = 7 . 2Hz, 2H) , 3 . 47 (br, 6H) , 

3 .77 (t, J = 4 . 8Hz, 4H) , 6 . 87 (s, 1H) , 6 . 9 2 ( dd , J= 8 . 0 , 2 . 0Hz, 1H) , 

7 . 04 (d, J=8 . 0Hz, 1H) , 7 .11 (br, 1H) . 7 .26 (t v J-8. 0Hz, 1H) , 

7 .55 (s, 1H) , 7 .59 (t f J-8. 0Hz, 1H) , 7 .72 (t, J=8 . 0Hz, 1H) , 
7 . 89 (d, J=8 . 0Hz, 1H) , 8 . 10 (d, J-8 . 0Hz , 1H) . 

MS (FAB) m/z 443 (M+H) \ 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2 . 5 6 (q, J = 7 . 2Hz, 2H), 2 . 74 (s, 3H) , 2 . 75 (br, 4H) , 

3 .22 (t ff J-4 . 8Hz, 4H) , 3 . 5 2 (br, 4H) , 3 . 89 (t, J = 4 . 8Hz, 4H) , 

6 . 79 (s, 1H) , 6 . 86 (dd, J=8 . 0, 2 . 4Hz, 1H) , 7 . 0 9 (d, J=8 . 0Hz, 1H) , 

7.10(s,lH), 7.22(s,lH), 7 . 29 ( t, J-8 . 0Hz , 1H) , 

7 .44 (t, J = 7 . 6Hz, 1H) , 7.56 (t, J-7 . 6Hz, 1H) , 7 . 7 0 ( d , J = 7 . 6H z , 1H ) , 

8 . 05 (d, J = 7 . 6Hz, 1H) . 

Kvampl p 20ft Synl-hpcH s of ^ - \ (K) - 2 - mp thoxym^thy 1 -2 - 
phpnylpthpriyl ) - 1 - f 4 - Pthyl pi pprazi n - V-yl ) i Ptoqu i nol inp 

nxa 1 a r.e 
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In the same manner as in Example 189, the free compound 
of the title compound (492 mg , yield; 71%) from <*- 
methoxymethylstyrene (403 mg) and 3.- bromo - 1 - (4 - 
ethylpiperazin-l-yl) isoquinoline (580 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystal s . 
Oxalate: 
m.p. ; 180 -182°C 

X H-NMR (4 0 0MHz ,DMSO-d 6 ) ; 5 (ppm) 1 . 2 3 ( t , J = 7 . 2Hz , 3H ) , 
3.05(br,2H), 3.25(br,4H), 3.49(br,4H), 3.75(s,3H), 3.95(s,2H), 
6 . 91 (s, 1H) , 7 . 10 ( t, J = 7 . 6Hz, 1H) , 7 . 15 (s , 1H) , 

7.23(t,J=7.6Hz,2H), 7 . 42 (d, J = 7 . 6Hz ,2H), 7 . 50 <t, J=8 . 0Hz, 1H) , 
7 . 62 (t, J«8 . 0Hz, 1H) , 7 . 7 6 ( d , J= 8 . 0Hz , 1H ) , 8 . 01 (d, J=8 . 0Hz , 1H) . 
MS (FAB) m/z 388(M+H)\ 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 1'6 ( t , J = 7 . 2 Hz , 3H) , 

2 . 53 (q, J = 7 . 2Hz # 2H) , 2.70 (br , 4H) , 3.45(br,4H), 3.75(s,3H), 

4.04(s # 2H), 6.65(s,lH), 7.08(s,lH), 7 . 12 (dt , J = 7 . 6 , 1 . 2Hz , 1H) , 
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7 .22 (t, J = 7 . 6Hz, 2H) , 7.36 (ddd, J=8 .4 , 8 . 0, 1 . 2Hz, 1H) , 
7 .42 (dd, J-7 . 6 , 1 .2Hz, 2H) , 7.49 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz, 1H) , 
7 . 5 9 (d, J=8 . 0Hz, 1H) , 7 . 9 9 (d, J=8 . 4Hz , 1H) . 
Exam ple 2 nq Synthesis of 1 - f 1 - ethyl pi yera zi n - 4 -yl ) - 3 = 
[t--r*riR-3- (^-pyriHyl ) fi t h^nyl 1 isngmnnl ine tr j hvdrochl or i de 




I 



In the same manner as in Example 189, the hydrochloride 
of the title compound was obtained as yellow crystals (789 mg, 
yield; 77%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - 
bromoisoquinoline (714 mg) and 2 - vinylpyr idine (469 mg) . 
Hydrochloride : 
m.p.; 220°C (decomp.) 

V 

X H-NMR (4 00MHz , DMSO-d 6 ) ; (5 (ppm) 1 . 3 3 ( 3H , t , J = 7 . 2Hz ) , 
3.20(lH,q, J=7.2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2Hz ) , 3 . 3 2 ( 1H , t , J= 11 . 2Hz ) , 
3 . 35 (1H, t, J-ll . 2Hz) , 3 . 5 6 (2H, t, J=13 . 6Hz) , 

3 . 58 (2H, d, J-ll. 2Hz) , 4.00(2H,d,J=13.6Hz), 7 . 5 8 - 7 . 67 ( 3H , m) , 

7 .73-7 .77 (lH,m) , 7 . 88 - 8 . 01 { 2H , m) , 7 . 95 ( 1H , d , J= 1 5 . 6Hz ) , 

8 . 10 r 8 . 15 (2H,m) , 8 . 18 - 8 . 2 5 ( 1H , m> , 8 . 7 0 ( 1H , d , J=4 . 4Hz) , 
11 . 06 (1H, br-s) . 

ESI -Mass ; 345 (MH*) . 
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FvampIP 210 gynfhps i g of 1 - M -ftthyl ni pfirazi n-4 -yl ) - 3 - 
[franR-^ - (4-pyri Hyl 1 p thirty 1 1 i somnnol inft 




In the same manner as in Example 189, the oxalate of the 
title compound as a yellow amorphous (468 mg, yield; 79 %) from 
1- ( 1 - ethylpiperazin- 4 -yl) - 3 - bromoisoquinol ine (435 mg) and 
4 - vinylpyridine (286 mg) . 
Oxalate : 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.26 (3H, t, J=7. 2Hz), 

3 .17 (2H, q, J=7 . 2Hz) , 3 . 3 6 - 3 . 4 6 ( 1H , m) , 3 . 5 8 - 3 . 7 6 ( 1H , m) , 7.56- 

7 . 63 (7H, m) , 7.73 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 7 . 92 (1H, d, J=8Hz) , 

8 . 10 (1H, d, J=8Hz) , 8 . 56 (2H, dd, J=6Hz, 1 . 6Hz) . 

ESI-Mass; 345 (MH* ) . 

F.yHTnpl n 211 .^ynl-hPsi .g of 1 - M - p.thylpippTazin-4 - yl) - 1 - T3 - (2 - 
rnpMinxy) phenyl - 2 - prnppnyl 1 i snqn inolinp oxalate 



OMe 
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2 - Allylphenol (444 mg) was dissolved in N,N- 
dimethylf ormamide (5 ml) , followed by the addition of 60% sodium 
hydride (157 mg) . The resulting mixture was stirred at room 
temperature for 20 min. Methyl iodide (250 ml) was added 
thereto, and the mixture was stirred at room temperature 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue and 1- ( 1 - ethylpiperazin - 4 -yl ) - 3 -bromoisoquinoline 
(563 mg) were treated in the same manner as in Example 189, to 
give the oxalate of the title compound as a pale red amorphous 
(400 mg, yield; 44%) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 2 1 ( 3H , t , J = 7 . 2Hz ) , 

3.05 (2H, q, J = 7 .2Hz) , 3.20-3.36(4H,m), 3 . 5 2 ( 2H , d , J= 2 . 4Hz) , 

3 . 80 (3H, s) , 6 . 4 7 (1H, d, J = 15 . 2 Hz) , 6 . 87 - 6 . 9 4 ( 2H , m) , 

6 . 99 (1H, d, J=8 . 4Hz) , 7.16-7.24(2H,m), 7.27(lH,s), 

7.51 (1H, ddd, J=8Hz,7Hz,l. 2Hz) , 7 . 65 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7 . 81 (1H, d, J = 8Hz) , 8.02(lH,d,J=8Hz). 

FAB-Mass ; 388 (MH*) . 

Fvamplp 212 .^ ynthpsi g of 1 - (J - Pfhylpipfirazi n - 4 - vl) - 3- [3 - (2- 
hydrnyypl-hnvy) phenyl - 1 - prnppnyl 1 i soqni nol i ne nxfll ate 
(21 2 -1 ) 2 - (2 - AT 1 ylphPnnxy) pthanol 
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2 - Allylphenol (5.066 g) was dissolved in N,N- 
dimethylf ormamide (70 ml) , followed by the addition of methyl 
2 -bromoacetate (6.931 g) and potassium carbonate (7.88 g) , and 
the resulting mixture was stirred at 100°C overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgSOj and evaporated. The resulting residue was dissolved in 
tetrahydrof uran (40 ml) , followed by the addition of lithium 
aluminium hydride (1.442 g) in small portions under ice- cooling . 
The resulting mixture was stirred for 5 min. To the reaction 
mixture were sequentially added water (1.5 ml), 5N sodium 
hydroxide (1.5 ml) and water (4.5 ml), and the resulting 
insoluble matters were filtered off through Celite. The 
resulting filtrate was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 
(NH) silica gel column chromatography (ethyl acetate/hexane 
system), to give the title compound as a colorless oil (5.248 
mg, yield; 76%) . 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 3.41(2H,d,J=6.4Hz), 3.93- 
3 . 98 (2H, m) , 4 . 0 9 ( 2H , t , J- 4 . 4Hz) , 5.00-5.07(2H,m), 5.94- 
6 . 0 5 (1H, m) , 6 . 8 5 (1H, dd , J=7 . 6Hz , 1 . 6Hz) , 

6 . 93 (1H, td, J=7 . 6Hz, 1 . 6Hz) , 7 . 1 6 ( 1H , dd , J= 7 . 6 Hz , 1 . 6 Hz ) , 
7 . 2 0 (1H, td, J=7 . 6Hz , 1 . 6Hz) . 

(212-2) 1 - M -F.t-hylp1ppra7.-in - 4 - y 1 ) - ^ - I ^ - f 7 - 
hyriT-ovypt-hoyy} phen yl - 1 - prnppnyl 1 i snqn innl i np nyal^tp 
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OH 




In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a pale yellow amorphous (313 mg, 
yield; 38%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - 

bromoisoquinoline (528 mg) and 2 - (2 - allylphenoxy ) ethanol (570 
mg) . 

Oxalate : 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 2 0 ( 3H , t , J = 7 . 2Hz) , 

3 . 02 (2H, q, J = 7 . 2Hz) , 3 . 16 - 3 . 30 (4H, m) , 3 . 4 2 - 3 . 6 0 ( 4H , m) , 

3 . 55 (2H, d, J=7 . 2Hz) , 3 .75 (2H, t, J=5Hz) , 4 . 01 <2H, t, J=5Hz) , 

6 . 53 (1H, d, J- 15 . 2Hz) , 6 . 8 8 ( 1H , td , J = 7 . 6H z , 1Hz) , 

6 . 9 4 (1H, dt, 15 . 2 Hz, 7 . 2Hz) , 6 . 97 ( 1H , dd , J= 8 . 2Hz, 1Hz) , 

7 . 18 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 65 (1H, ddd , J» 8Hz , 7Hz , 1 . 2Hz) , 

7 . 81 (1H, d, J = 8Hz) , 8 . 02 (1H, d, J=8Hz) . 

ESI - Mass; 418 (MH*) . 

F-vampiP 211 Synthesis of 3 - HE) - 2- [2 - (4- 

mnrphnl j nyl ) pyr- j rH n - 5 - vl 1 ftf . h ft nvl ) - 1 - f 4 - P th yl P i PPTa Z 3 D - 1 - 
yl ) i Rnqn innl inp nvalatp 
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k 

In the same manner as in Example 189, the free compound 
of the title compound was obtained (750 mg, yield; 94%) from 
2 - (4 -morpholinyl ) - 5 - vinylpyridine (708 mg) and 3-bromo-l- 
( 4 - ethylpiperazin - 1 - yl ) isoquinoline (595 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p.; 124-128°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.28(t,J=7.2Hz,3H) , 
3.19 (br, 2H) , 3 . 43 (br, 4H) , 3 . 54 (t, J-4 . 8Hz, 6H) , 

3.75(t,J=4.8Hz,6H), 6.79(d,J=8.4Hz,lH), 6.89(d,J=7.2Hz,lH), 
7 . 5 6 (d, J=15 . 2Hz, 1H), 7.57-7.64(m,3H), 7 . 6 5 (d, J=15 . 2Hz, 1H) , 
7 .73 (t, J-8 . 0Hz, 1H) , 7 . 90 (d, J=8 . 0Hz, 1H) , 8 . 10 (d, J=8 . 0Hz, 1H) . 
MS ( FAB ) m/z 430(M+H)\ 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 (t, J = 7 .2Hz, 3H) , 
2 . 5 5 (q, J=7 . 2Hz, 2H) ( 2.76 (br , 4H) / 3 . 57 (br, 4H) , 

3.62(t,J=4.8Hz,4H), 3 . 88 ( t, J=4 . 8Hz, 4H) , 6 . 54 ( d , J= 8 . 4Hz , 1H) , 
6.81(d,J=6.8Hz,lH), 7.27(s,lH), 7.44 (ddd, J=8 .4,8.0,1.2Hz,lH), 
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7.50(dd,J=8.4,6.8Hz,lH) , 7 . 55 <ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 
7 .67 (br, 1H) , 7 .71 (d, J=8 . OHz, 1H) , 8 . 05 (d, J=8 .4Hz, 1H) . 
^mpiP 314 synthesis of 3 = f f K) - 2 - L3 = f 4 = 

m nr phn1in y U r yH^7in.f;.v11PthPT1Vl ) -1 - f 4 = P Lb Y 1 P 1 PP r fl Z i Tl - 1 - 
yl ) i sn ginnnl jnP 1 aLLfi 



In the same manner as in Example 189, the free compound 
of the title compound was obtained (560 mg, yield; 87%) from 
3 - (4 -morpholinyl) - 6 - vinylpyridazine (567 mg) and 3-bromo-l- 
(4 -ethylpiperazin-l-yl) isoquinoline (476 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p. ; 88-9 0°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 0 ( t , J = 7 . 2Hz , 3H) , 
3.2 8 (q, J = 7.2Hz,2H) , 3.4 0(br,2H) , 3 . 6 2 ( t , J = 4 . 8Hz , 6H ) , 
3.75(t, J=4.8Hz,6H) , 4.02(br,2H), 7 . 3 6 ( d , J = 9 . 6 Hz , 1H ) , 
7 .55 (s, 1H) . 7 . 5 6 (d, J=16 . OHz ,1H) ( 7 . 62 (t, J=8 . OHz , 1H) , 
7.74(t, J=8.0Hz,lH) , 7 . 82 (d, J= 16 . OHz ( 1H) , 7 . 9 3 ( d , J= 9 . 6H z , 1H ) , 




• (COOH) 2 




N 
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7 . 9 4 (d, J=8 . OHz, 1H) , 8 . 12 (d, J=8 . OHz, 1H) . 
MS (FAB) m/z 431(M+H)\ 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 (t, J-7 . 2Hz , 3H) , 
2.55 (q, J=7.2Hz,2H) , 2.7 5(br,4H) , 3.5 8(br,4H) , 

3 . 67 (t, J=4 . 8Hz, 4H) , 3 . 86 ( t , J = 4 . 8Hz, 4H) , 6 . 89 (d, J=9 . 6Hz, 1H) , 

7 . 23 (s, 1H) , 7 . 4 5 (t, J=8 . OHz , 1H) , 7 . 49 (d, J- 15 . 6Hz, 1H) , 

7 . 51 (d, J=9 . 6Hz, 1H) , 7 . 57 (d, J=8 . OHz , 1H) , 7 . 7 2 (d, J=8 . OHz, 1H) , 

7.91(d,J=15.6Hz, 1H) , 8 . 0 5 ( d , J= 8 . OH z , 1H ) . 

Example 215 synMiPsis of 1 - f f k) - 2 - [4 - (4 - 

morphol \ nyl ) pyri m \ riin-fi-yl jpfhpnyl } -1 - (4 - pthyl pipf>ra7in-1 - 

yl ) isoqui nol i ne oxal ate. 




In the same manner as in Example 189, the free compound 
of the title compound was obtained (380 mg , yield; 70%) from 
4 - (4 - morpholinyl ) - 6 - viny lpyr imidine (360 mg) and 3-bromo-l- 
(4 -ethylpiperazin- 1 -yl) isoquinoline (400 mg) . The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
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Oxalate : 

m.p.; 130-134°C 

l H-NMR (4 00MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J=7 . 2Hz . 3H) , 
3.29(q,J=7.2Hz,2H) . 3.39(br,2H), 3.63(br,2H), 3 . 74 (br, 10H) , 
4.03(br,2H), 7.19(s,lH), 7 . 56 (d, J=16 . 0Hz , 1H) , 7.64(s,lH), 
7 . 66 (t, J=8 . 0Hz, 1H) , 7 . 78 ( t , J=8 . 0Hz , 1H) , 7 . 93 (d, J=16 . 0Hz , 1H) , 
7 . 98 (d, J=8 . 0Hz, 1H) , 8 . 14 ( d , J= 8 . OHz , 1H) , 8.62(s,lH). 
MS (FAB) m/z 431(M+H)*. 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

2.56 (q, J=7.2Hz,2H) , 2.76(br,4H), 3.58(br,4H), 

3 . 69 (t, J = 4 . 8Hz, 4H) , 3 . 82 ( t , J = 4 . 8Hz , 4H) , 6.60(s,lH), 

7 .29 (s, 1H) , 7.48 (ddd/J-8.4. 8.0, 1 .2Hz, 1H) , 

7 . 60 (d, J=14 . 8Hz, 1H) , 7 . 5 9 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 

7.74 (d.J-8. OHz, 1H) , 7 . 84 ( d , J= 14 . 8Hz . 1H ) , 8 . 06 (d, J=8 . 4Hz , 1H) , 

8 . 64 (s, 1H) . 

Example 216 Synthpsis of 1 - ( <k) - ? - r? . (a . 

morphol i nvl ) nvrazin - 6 - yl 1 pt-hpnyl 1 -i - (d-Ptbyipi p P ra7i n - 1 . 
vllisnqiiinnlinp nvalai-P 
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In the same manner as in Example 189, the free compound 
of the title compound was obtained (295 mg, yield; 69%) from 
2 - (4 -morpholinyl) - 6 -vinylpyrazine (287 mg) and 3-bromo-l- 
(4-ethylpiperazin-l-yl) isoquinoline (320 mg). The resulting 
free compound was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as yellow 
crystals . 
Oxalate : 
m.p.; 173-175°C 

1 H-NMR(400MHz.DMSO-d s ) ; 6 (ppm) 1 . 29 ( t. J = 7 . 2Hz, 3H) , 

3.25 (q, J=7.2Hz,2H) , 3.49(br,4H), 3.64(br,6H). 3.77(br,6H), 

7.60(d, J=15.2Hz,lH) , 7 . 62 ( t , J=8 . 0Hz . 1H) , 7.65(s,lH), 

7.75 (t, J=8.0Hz,lH) , 7 . 75 (d, J-15 . 2Hz . 1H) , 7 . 93 ( d , J= 8 . 0Hz . 1H ) , 

8.08(s,lH), 8.12(d, J-8.0Hz.lH) , 8.25(s,lH). 

MS (FAB) m/z 431 (M+H)'. 

Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; (5 (ppm) 1 . 1 8 ( t , J- 7 . 2Hz , 3H) , 

2.56 (q, J=7.2Hz,2H) . 2.77(br,4H), 3.58(br,4H), 

3 . 66 (t, J = 4 . 8Hz, 4H) , 3 . 8 9 ( t , J= 4 . 8Hz , 4H) , 7.29(s,lH), 

7.47 (dt.J-8. 0,1.2Hz, 2H) , 7 . 58 (dt , J=8 . 0 , 1 . 2Hz . 1H) . 7.69(s,lH), 

7.70(s,lH), 7.72(d, J=8.0Hz,lH) , 8.01(s,lH), 8.02(s,lH), 

8 . 06 (d, J=8 . 0Hz, 1H) . 

F . XflmpIP 217 Svnt-hPSis Of 3 - M ■ (d .mp H mvyphpnyl Ufhcnyll - 1 - 

(4 - efhylni riprazi n - 1 - v l ) i angn inn>inp oval a t-^ 
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A 5N aqueous solution of hydrochloric acid (2 ml) was added 
to 3 - [ a -methyl - a -hydroxy- (4 -methoxybenzyl ) ] - 1 - (4 - 
ethylpiperazin- 1 -yl ) isoquinoline (600 mg) /ethanol (10 ml) 
solution, and the resulting mixture was reacted with heating 
under reflux for 1 hr . The reaction solution was evaporated, 
and then basif ied with a IN aqueous solution of sodium hydroxide 
and extracted with ethyl acetate. The resulting organic layer 
was washed with brine, dried and evaporated. The resulting 
residue was purified by NH- silica gel column chromatography 
(ethyl acetate/hexane system), to give a yellow oil (352 mg , 
yield; 62%) . The resulting oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate: 
m.p . ; 106 - 108°C 

x H-NMR(4 00MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 2 3 ( t , J = 7 . 2Hz , 3H ) , 

3.05 (br, 2H) , 3 . 27 (br, 4H) , 3 . 60 (br, 4H) , 3 . 80 (s, 3H) , 5 . 4 6 (s, 1H) , 

6.14(s,lH), 6.98(d,J=8.8Hz,2H), 7 . 27 (s, 1H) , 

7 . 34 (d, J=8 . 8Hz, 2H) , 7 . 6 0 ( t , J= 8 . OH z , 1H ) , 7 . 68 (d, J=8 . 0Hz , 1H) , 
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7 . 8 6 (d, J=8 . OHz, 1H) , 8 . 10 (d, J=8 . OHz, 1H) . 
MS (FAB) m/z 362 (M+H)\ 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1.17 ( t , J = 7 . 2Hz , 3H) , 

2 . 5 5 (q, J = 7 . 2Hz, 2H) , 2 .74 (br, 4H) , 3 . 54 (br, 4H) , 3 . 8 6 (s, 3H) , 

5 . 44 (d, J=2 . 4Hz, 1H) , 6 . 33 (d, J=2 . 4Hz, 1H) , 6 . 9 3 (d, J=8 . 8Hz, 2H) , 

7.09(s,lH), 7 . 38 (d, J=8 . 8Hz, 2H) , 7 . 4 4 ( ddd , J= 8 . 4 , 8 . 0 , 1 . 2Hz , 1H ) , 

7.52 (ddd, J=8 . 4 , 8 . 0 , 1 . 2Hz , 1H) , 7 . 61 (d, J=8 . OHz, 1H) , 

8 . 06 (d, J=8 . OHz, 1H) . 

F.yamplp 21 B .^ynthPRi s of 1 - M >Pl-hy1pippra7i n - 4 -yl ) - N - 
phenyl - ^ - S snqii innl j nprarh nvami rip rH hydrochl or i de 




I 

Et 



Isocarbostyryl - 3 -carboxylic acid (366 mg) synthesized 
according to Nippon Kagaku Zasshi (the Japanese Chemical 
Journal) , JUL (6), 106, 1 9 6 0 was added to phosphorus oxychloride 
(4 ml) , which was then stirred at 110°C for 20 min . The reaction 
solution was evaporated, and the resulting residue was 
dissolved in toluene (5 ml) . A solution mixture of aniline (2 
ml) /toluene (3 ml) was added thereto, and the mixture was 
stirred for 15 min. The reaction mixture was partitioned 

418 



98046PCT 



between ethyl acetate and IN hydrochloric acid. The organic 
layer was washed with water, dried (over MgSOj and evaporated. 
1 -Ethylpiperadine (5 ml) was added to the resulting residue, 
which was then stirred at 120°C for 30 min. The reaction 
solution was evaporated, and then partitioned between ethyl 
acetate and water. The organic layer was washed with water, 
dried (over MgSOj and evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/acetone system) . The resulting product was converted 
into a hydrochloride in a conventional manner, to give the 
hydrochloride of the title (504 mg , yield; 63%) as colorless 
crystals . 
Hydrochloride : 
m.p.; 2 6 0°C (decomp.) 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 3 2 ( 3H , t , J = 7 . 2Hz ) , 
3.21<lH,q. J-7.2HZ) , 3 . 2 3 ( 1H , q , J- 7 . 2Hz ) , 3 . 3 3 ( 1H , t , J= 1 1 . 6Hz ) , 
3 .36 (1H, t, J- 11 . 6Hz) , 3 . 54 -3 . 62 (4H,m) , 4 . 18 (2H, d, J=14Hz) , 
7 . 14 (1H, tt, J = 7 . 6Hz, 0 . 8Hz) , 7 . 4 0 ( 2H , dd , J-7 . 6Hz , 7 . 6Hz ) , 
7.75 (1H, ddd, J=8Hz, 7Hz ,1.2Hz), 7 . 82 (2H, dd, J = 7 . 6Hz, 0 . 8Hz) , 
7.83 (1H, ddd, J=8Hz, 7Hz, 1.2Hz), 8 . 17 (lH,d ( J=8Hz) , 
8.19 (lH,d, J=8Hz) , 8.27(1H,S), 10.20(lH,s), 1 1 . 0 0 ( 1H , br - s ) . 
ESI - Mass; 361 (MH*) . 

F.Y^mplP 2 19 Qynt-hPsi c; of 1 - (1 - P fhvlpipPTrlZ in-4-yl ) - 3- ( 4 - 
inPl-hnyy^ni 1 i nnmpfhyl ) i ROmilTIOl ine Oxal a t B 
(219-1) 1 - ( 1 -Kfbyl pi ppra?in-4-vl) - 3 - N - ( 4 - 
mPl-hnxyphpnyl ) j snq u j nnl j nprarboXflTHI de 
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OMe 



Et 



In the same manner as in Example 218, 793 mg of the title 
compound was obtained as a brown oil from i socarbos tyryl - 3 - 
carboxylic acid (741 mg) and p-anisidine (961 rag) . 
'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 9 ( 3H , t , J= 7 . 2Hz) , 
2 .57 (2H, q, J=7 . 2Hz) , 2 . 7 8 ( 4H , t , J= 4 . 4Hz) , 3 . 54 ( 4H , t , J=4 . 4Hz) , 
3.82(3H,s), 6 . 94 (2H, d, J=8 . 8Hz) , 7 . 6 0 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 
1 .SI (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.7 0 ( 2H , d , J= 8 . 8Hz ) , 
7 . 91 (1H, dd, J=8Hz, 1 . 2Hz) , 8 . 14 ( 1H , dd , J« 8Hz , 1 . 2Hz ) , 8.27(lH,s), 
10 . 03 (1H, s) . 

(21 9-2) 1 - M -Kthylpippr^.in^- yl 
methoxyani 1 i nomethyl ) i snqni nol inp nv^l atP 



1- (l-Ethylpiperazin-4-yl) -3-N- (4- 
methoxyphenyl ) isoquinolinecarboxamide (793 mg) was dissolved 
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in tetrahydrof uran (15 ml) , followed by the addition of lithium 
aluminum hydride (456 mg) , and the mixture was stirred at 40°C 
overnight. Water (0.5 ml), IN sodium hydroxide (0.5 ml) and 
water (1.5 ml) were sequentially added thereto, and the 
resulting insoluble matters were filtered off through Celite. 
The resulting filtrate was partitioned between ethyl acetate 
and water. The resulting organic layer was washed with water, 
dried (over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) . The resulting product was converted 
into an oxalate in a conventional manner, to give the title 
compound as a dark yellow amorphous (43 mg, yield; 5%) . 
X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 24 ( 3H , t , J = 7 . 2 Hz ) , 
3.12 (2H, q, J = 7 . 2Hz) , 3.25-3.42(4H,m), 3.59(2H,s), 3.46- 
3 . 84 (4H,m) , 3 . 78 (3H, s) , 6 . 5 5 ( 1H , d , J= 9 . 2Hz) , 

6 . 67 (1H, d, J=9 . 2Hz) , 6.94-7.02(2H,m), 7 . 37 ( 1H , d , J= 9 . 2Hz) , 
7 . 64 -7 . 84 (2H, m) , 8.04-8.20(2H,m). 
ESI -Mass ; 377 (MH*) . 

F.vampl p 2 2 0 fiynfhpsi of 1 - M - e thy 1 p i per a z i n - 4 - yl) - 1 - ( 4 - 
mpthnyyhpn?y1 ami no) i soqn inol inp ova late 




I 

Et 
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In the same manner as in Example 158, the oxalate of the 
title compound was obtained as a pale yellow amorphous (164 mg, 
yield; 42%) from 1 - ( 1 - ethylpiperazin - 4 - yl ) - 3 - 

bromoisoquinoline (760 mg) and 4 -methoxybenzylamine (449 mg) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.16(3H,t,J = 7.2Hz), 

2 . 52 (1H, t, J = 4 . 8Hz) , 2 . 8 8 ( 2H , q , J = 7 . 2Hz) , 3 . 0 0 - 3 . 1 2 ( 4H , m) , 

3 . 38-3 .46 (4H,m) , 3.69(3H,s), 4 . 3 6 ( 2H , d , J=4 . 8Hz ) , 6.18(lH,s), 

6 . 85 (2H, d, J-8 . 8Hz) , 7 . 0 5 (1H, ddd , J=8Hz , 7 Hz , 1 . 2Hz) , 

7 . 27 (2H, d, J=8 . 8Hz) , 7 . 3 5 (1H, ddd, J=8Hz , 7 Hz , 1 . 2Hz) , 

7 . 40 (1H, d, J-8HZ) , 7.76 (1H, d, J=8Hz) . 

FAB-Mass ; 377 (MH*) . 

F.yamplp 221 fiynthpsi s q£ 1 - ( 1 - pfhyl pi ppra ?i n - 4 -yl ) - 4 - 

mp thnxy - 3 - ( 4 - mpthnxyphpnyl ) i soqu inol in^ dihydrorh l nri d r 
(221-1) 3 - ( 4 - Mp 1-hnxybpn zyl idinp) phtha 1 idp 




OMe 



o 



A mixture of phthalic anhydride (100 g) , 4- 
methoxyphenylacetic acid (110.897 g) and sodium acetate (2.6 
g) was melted at 200 - 2 2 0°C f or 6 hr . Af t er the mix ture was cooled 
to 90- 95°C as it stands, ethanol ("600 ml) was added thereto and 
the insoluble matters were collected by filtration, to give the 
title compound as a yellow solid (83.016 g, yield; 49%). 
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1 H-NMR(400MHz,CDCl 3 ) ; <5 (ppm) 3.86(3H,s), 6.40(1H,S), 
6.95 (2H,d, J=8.8Hz) , 7 . 52 ( 1H , ddd , J=8Hz . 7Hz , 1 . 2Hz ) , 
7.71(lH,ddd, J= 8Hz ,7Hz, 1.2Hz) , 7 . 7 5 ( 1H , dt , J= 8Hz . 1 . 2Hz ) , 
7 .82 (2H,d. J= 8.8Hz) , 7 . 94 ( 1H , dt , J- 8Hz , 1 . 2Hz) . 
(221 -7.) 3 -HyHrnvy- 3 - (A - fhnvyhpn 7.y1 Inhthal imidiriR 




OMe 



3 - (4 -Methoxybenzylidene) phthalide (15.168 g) was 
dissolved in ethanol (35 ml) , followed by the addition of a 29% 
aqueous solution of ammonia (35 ml) . The resulting mixture was 
stirred at 80°C for 1 hr . The reaction solution was evaporated, 
followed by the addition of ether and the resulting precipitates 
were collected by filtration, to give the title compound as a 
yellow solid (16.202 g, yield; 100%). 
'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 3 . 0 5 ( 1H , d , J= 1 3 . 8Hz ) , 
3.33 (lH,d, J=13.8Hz) , 3.76(3H,s), 6 . 5 8 ( 1H , br - s ) . 
6.78 (2H,d,J=8. 8Hz) , 7 . 2 1 1 ( 2H , d, J= 8 . 8Hz ) , 7 . 4 1 ( 1H , t , J = 7 . 6Hz ) , 
7.48(lH,d,J=7.6Hz), 7.53-7.59(2H,m) . 

(221 -i) (k) ■ 3 - («-Rrnmn - 4 -mpth nx y hfinzvl i den p ) nh tha 1 i mi (ii ne 




OMe 



O 
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3-Hydroxy-3- (4 - methoxybenzyl ) phthalimidine (16.192 g) 
was dissolved in benzene (400 ml) , N-bromosuccinimide (14.523 
g) was added thereto and the resulting mixture was heated under 
reflux for 2 hr. The reaction mixture was cooled, the resulting 
precipitates were filtered off. Then, the filtrate was washed 
with water, dried (over MgS0 4 ) , evaporated, and the resulting 
residue was recrystallized from e thanol /hexane , to give the 
title compound as pale yellow crystals (11.074 g, yield; 57%) . 
1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 3 .90 (3H, s) , 
6 . 74 (1H, dt, J=7 . 6Hz , 0 . 8Hz) , 7 . 0 0 ( 2H , d , J= 8 . 8Hz) , 
7 . 30 (1H, td, J=7 . 6Hz, 0 . 8Hz) , 7 . 4 2 ( 1H , td , J= 7 . 6Hz, 0 . 8Hz) , 
7 . 43 (2H, d, J=8 . 8Hz) , 7 . 8 3 ( 1H , d t , J = 7 . 6Hz, 0 . 8Hz) , 7 . 8 8 (1H, br- 
s) . 

(221 -4) 4 -Methoxy- 3 - ( 4 -mpf.hnyyphpnyl ) i snquinnl in-1 - ( 2 Hi -nnp 




O 



(E) -3- ( a - Bromo- a - 4 -me thoxybenzylidene) phthalimidine 
(4 . 031 g) and potassium hydroxide (1 . 6 g) were added to methanol 
(20 ml) , and the resulting mixture was heated at 200-220°C for 
1 hr. After cooling as it was, the reaction solution was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgSOJ and evaporated. Ether was added 
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thereto, and the resulting insoluble matters were collected by 
filtration, to give the title compound as a pale yellow solid 
(1.786 g, yield; 52%) . 

X H-NMR (4 00MHz, CDCI3) ; 5 (ppm) 3 . 54 (3H, s) , 3 . 89 (3H, s) , 

7 . 04 (2H, d, 8 . 8Hz) , 7.53 ( 1H , ddd , J = 8Hz , 7Hz , 1 . 2Hz) , 

7 . 69 (1H, dd, J=8Hz, 1 . 2Hz) , 7.76 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 

7 . 8 9 (1H, dd, J=8Hz , 1 . 2Hz) , 8 . 4 1 ( 1H , dd , J= 8Hz , 1 . 2Hz) , 

8 . 50 (1H, br-s) . 

(221 - 5J 1 - (J thy T pi £tera2 i n - 4 -yl ) - 4 -methoxv- 3 - (4 - 
mpfhoxyphpnyT ) i snqu i nol i ne di hydrochl nridfi 




I 

Et 



4 - Methoxy - 3 - ( 4 - me thoxyphenyl ) isoquinolin - 1 - ( 2H) - one 
(1.263 g) was treated in the same manner as in Example 252- 
4, to give the hydrochloride of the title compound as colorless 
crystals ( recry s tal 1 i zed from ethanol/isopropyl ether) (632 mg, 
yield; 31%). 
Hydrochloride : 
m.p. ; 227-235°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.30(3H,t,J-7.2Hz) , 

3 . 20 (1H, q, J = 7 . 2Hz) , 3.22 (lH,q, J = 7 .2 Hz), 3.26-3.38(2H,m), 
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3 .44 (2H f t, J-13 .2Hz) , 3 . 5 9 ( 2H , d , J= 11 . 2Hz) , 3 . 63 (3H, s) , 

3.82(3H, s) , 3.85 (2H,d, J=13.2Hz) , 7 . 06 ( 2H , d , J= 8 . 8Hz ) , 

7 . 67 (1H, ddd, J=8Hz, 7Hz , 1 .2Hz) , 7 . 80 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

8 . 11 (1H, d, J = 8Hz) , 8.12 (1H, d, J=8Hz) , 8 . 13 ( 2H , d, 0>8 . 8Hz) , 

10.80-10.90 (lH,br-s) . 

ESI-Mass; 378 (MH* ) . 

Kvamplp 222 SynthPRi s of 1 - (1 - e thy 1 p i per a z i n - 4 -yl) - 5 - 

mpfhyl -1 - ( A -mpt hnxy ph pnyl ) i soqn innlinp di hydrnrhl nridp 
L22J - 1 1 S> , "3 -DiniPthyl -N-methyl hen z ami dp. 



In the same manner as in Example 225 - 1 , the title compound 
was obtained as a colorless solid (10.99 g, yield; 100%) from 
2 , 3 -dimethylbenzoic acid (10.068 g) . 

^-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 2.28(3H,s), 2 . 30 (3H f s) # 
2 . 9 9 (3H, d, J = 4 . 8Hz) , 5 . 7 6 ( 1H , br - s ) , 7 . 09 (1H, t, J-7 .4Hz) , 
7 . 15 <1H, d, J = 7 . 4Hz) , 7 . 1 8 ( 1H , d , J=7 . 4Hz) . 

(222 -2) S -Methyl - 1 - ( 4 - mpthnxyphpnyl ) i snqu inolin-l - ( 2H) -one 



In the same manner as in Example 10-1, the title compound 




O 




OMe 
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was obtained as a pale yellow solid (3.456 g, yield; 42%) from 
2 , 5 - dimethyl -N-methylbenzamide (5.008 g) and anisonitrile 
(4.128 g) 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 2 . 59 (3H, s) , 3 . 89 (3H, s) , 
6 . 80 (1H, s) , 7 . 05 (2H, d, J=8 . 8Hz) , 1 . 3 6 (1H, t, J=7 . 6Hz) , 
7.50(lH,d,J=7.6Hz), 7.67(2H,d,J=8. 8Hz) , 8.28(lH,d,J=7.6Hz), 
9 .75 (1H, s) . 

(22 2-1 ) 1 - M ■Ethy1pipftra7in-4-y] ) -S -methyl -1- (4- 
mpMinxyphfinyl ) i snqinnnl inp rH hydroch 1 nri dp 




I 

Et 



In the same manner as in Example 252-3, 5 -methyl -3- 
(4 -methoxyphenyl ) isoquinolin- 1 - (2H) -one (1.003 mg) was 

treated, to give the hydrochloride of the title compound as 

yellow crystals (recrystallized in ethanol/isopropyl ether) 
(721 mg, yield; 45%) . 

Hydrochloride : 

m.p. ; 249-253°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 8 (ppm) 1 . 3 1 ( 3H , t , J = 7 . 2 Hz ) , 2 . 68 (3H, s) , 
3 . 18 (1H, q, J = 7 . 2Hz) , 3 . 2 0 ( 1H , q , J = 7 . 2Hz ) , 3 . 3 0 ( 1H , t , J= 1 0 . 6Hz ) , 
3 . 3 3 (1H, t, J=10 . 6Hz) , 3 . 4 9 ( 2H , t , J=13 . 2Hz ) , 
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3 . 5 9 (2H, d, J=10 . 6Hz) , 3 . 81 (3H, s) , 3 . 92 ( 2H , d , J= 13 . 2Hz) , 

7 . 05 (2H, d, J=8 . 8Hz ) , 7 . 4 3 (1H, t , J=7 . 6Hz) , 7 . 5 4 (1H, d, J=7 . 6Hz) , 

7 . 92 (1H, d, J=7 . 6Hz) , 7 . 9 3 (1H, s) , 8 . 18 (2H, d, J-8 . 8Hz) , 

10 . 06 (lH,br- s) . 

ESI -Mass; 362 (MH + ) . 

Kvampl f> 2 2 1 Syn thpsi s of 1 ■ (4-et.hylpi ppra zin-1 - y "H =3_= [4 - (JL: 
hyrirnvypl-hnyy) phpnyl ] -fi-flnnrni snqn innl itip rii b yflrnrhl nri dp 



From starting materials 4- (2-benzyloxyethoxy) -1- 
ethynylbenzene (7.64 g) and 2 - bromo - 4 - f luorobenzalhyde (4.38 
g) , 3- [4- (2 -benzyloxyethoxy) phenyl] -1- ( 4 - e thylpiperazin - 1 - 
yl) - 6 - f luoroisoquinoline was obtained according to Example 231 . 
The resulting compound was hydrogenated in methanol in the 
presence of 10 % palladium -carbon, for debenzyla tion . The 
catalyst was filtered off, the resulting solution was washed 
with methanol , and then 0.90 gof the title compound was obtained 
directly as a hydrochloride. 
Hydrochloride: 
m.p . ; 152 - 170°C 

l H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1 . 31 ( t , J = 7 . 2Hz , 3H) , 3.14- 
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3 . 24 (m, 2H) , 3 . 2 5 - 3 . 3 6 (m , 2H) , 3 . 4 7 - 3 . 62 (m, 4H) , 3.70- 

3 .76 (m, 2H) , 3 . 8 8 - 3 . 97 (m, 2H) , 4 . 01-4 . 07 {m, 2H) , 

7 . 0 6 (d, J=9 . 0Hz ,2H), 7 . 38 -7 . 45 (m f 1H) , 7 . 6 6 - 7 . 7 2 (m , 1H) , 

7.96 (s,lH) , 8 . 10 (d, J=9 . OHz, 2H) , 8.13-8.18 (m, 1H) , 11.16- 

11.27 (br, 1H) . 

MS ( FAB ) m/z 396.00(M+H)\ 

F.yampl p 224 fiynthpsi r of 1 - M - fithyl p-jp<=>ra?:-in-4>y1) - 6 - 

f 1 nnrn- ^ - (A -mpfhoxyphpnyl ) \ soquinol i ne> d i hydrochl oriHp 
(224-1) 2 - Rrnmn - 4 - f 1 nnrnhpn 7. a 1 dphydf* 



2 - Bromo - 4 - f luorotoluene (10.215 g) was dissolved in 



ethyl acetate (100 ml), N-bromosuccinimide (11.3 g) and 70% 
benzoyl peroxide (200 mg) were added thereto, and the resulting 

, o 

mixture was stirred under heating at 80 C for 1 hr . After the 
reaction solution was cooled, the resulting insoluble matters 
were filtered off. The resulting filtrate was washed with an 
aqueous solution of saturated sodium bicarbonate, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
acetic acid (30 ml) , water (30 ml) and hexame thylene tetramine 
(15.141 g) were added thereto, and the resulting mixture was 
heated under stirring at 100°C for 1 hr . To the mixture was 
added 38% hydrochloric acid (20 ml) , which was then stirred for 
1 hr, and then it was cooled as it was, and extracted with ethyl 
acetate . The resul ting organic phase was washed with an aqueous 




429 



98046PCT 



solution of saturated sodium bicarbonate, dried (over MgS0 4 ) 
and evaporated. The resulting residue was purified by silica 
gel column chromatography (ethyl acetate/hexane system) , to 
give the title compound as a colorless solid (4.376 g, yield; 
41%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 7 . 14 - 7 . 19 ( 1H , m) , 

7 . 4 0 (1H, dd, J=8 . 4Hz , 2 . 4Hz) , 7 . 9 7 ( 1H , dd, J- 8 . 4Hz , 6Hz) , 

10 .30 (1H, s) . 

(224 - 2 ) & LE2 nnxxLz 3 - ( 4 -mPthnyyphRnyl ) i soaui nnl ine- 2 -o xi dft 




2 -Bromo- 4 - f luorobenzaldehyde (1.003 g) and 4- 
methoxyphenylacetylene (714 mg) were treated in the same 
manners as in Examples 177, 251-3 and 251-4 in this order, to 
give the title compound as a dark green solid (467 mg , yield; 
35%) . 

X H - NMR ( 4 0 0MHz , CDCI3 ) ; <5 (ppm) 3.88(3H,s), 7.03(2H,d,J ss 8.8Hz) , 
7 . 33 - 7 . 43 (2H,m) , 7 . 7 1 - 7 . 7 5 ( 2H , m) , 7 . 8 0 ( 2H , d , J= 8 . 8Hz) , 
8. 89 (1H, s) . 

(224-1) 1 - M -Kthy1pippra?in-4-y1 ) - 6 - fl II OTP - 3 - (4 - 
mpfhnyyphpnyl ) i snq n innl inp d i hydro Chi nri(jp, 
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OMe 



I 

Et 



In the same manner as in Example 251, the hydrochloride 
of the title compound was obtained as yellow crystals (187 mg, 
yield; 24%) from 6 - fluoro- 3 - (4 - me thoxyphenyl ) isoquinolin- 2 - 
oxide (467 mg) . 
Hydrochloride: 
m.p.; 131-135°C 

'H-NMR (4 00MHz ,DMSO-d 6 ) ; 6 (ppm) 1.30 (3H, t, J = 7 .2Hz) , 

3 . 2 0 (lH,q, J=7 . 2Hz) , 3 . 2 2 ( 1H , q , J= 7 . 2Hz) , 3 . 3 0 (1H, t, J=12Hz) , 

3 . 3 3 (1H, t, J = 12Hz) , 3 . 49 (2H, t, J = 14Hz) , 3.60 ( 2H , d , J- 12Hz ) , 
3 . 81 (3H, s) , 3.95(2H, d, J=14Hz) , 7 . 0 6 ( 2H , d , J= 8 . 8Hz) , 

1 . 4 2 (1H, td, J=9 . 2Hz , 2 . 8Hz) , 7 . 7 0 ( 1H , dd , J= 9 . 8 Hz , 2 . 8Hz) , 

7.9 7 (lH,s) , 8 . 11 (2H, d, J=8 . 8Hz) , 8.16 ( 1H , dd , J= 9 . 2Hz , 5 . 6Hz ) , 
10 . 77 (lH,br-s) . 
ESI -Mass; 366 (MH* ) . 

Ryamplp 225 .^ynMiPsi r of 1 - fl - fiMiyl pippra7i n - 4 >y1 ) - fi - 
mpthyl - 1 - ( d - mpt-hnxyphpnyl ) i snqn innl inp rii hyr^rnrhl nri rip 
( 225-1 ) 2, 4 -DimPthyl -N-mpthyl hpn7ami rip 
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Me 




Me 



NHMe 



O 



2 , 4 -Dimethylbenzoic acid (11.877 g) was added to thionyl 
chloride (30 ml) , and the resulting mixture was stirred under 
heating for 45 min. The reaction solution was evaporated, and 
then dissolved in tetrahydrof uran (50 ml) . To the mixture was 
added dropwise 40% me thylamine/methanol solution (100 ml) under 
ice-cooling, and then it was stirred for 20 min. The resulting 
reaction solution was evaporated, and then partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated , to give the title 
compound as a colorless solid (12.281 g, yield; 95%). 
'H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 2 . 32 (3H, s) , 2.42(3H,s), 
2 . 99 (3H, d, J=5 . 6Hz) , 5 . 7 4 (1H, br- s) , 6.99 ( 1H , d, J=8 . 4Hz) , 
7.03 (lH,s) , 7.2 5 (lH,d, J- 8.4Hz) . 

( 2 2 S - 2 ) - Mpfbyl - ^ - ( d -mpthnxyphpnyl ) i snqn inol in-1 - ( 2H) -nnp 



In the same manner as in Example 10-1, the title compound 
was obtained as a pale yellow solid (3.140 g, yield; 39%) from 
2 , 4 - dimethyl -N-methylbenzamide (5.008 g) and anisonitrile 
(4 . 128 g) . 
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1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 2 . 4 9 ( 3H , s ) , 3.88(3H.s). 
6.64(lH,s), 7.02 (2H,d, J=8.8Hz) , 7 . 27 ( 1H , d , J= 8Hz ) , 7.35(lH,s), 
7.65(2H,d. J=8.8Hz) , 8 . 2 7 ( 1H , d , J=8Hz ) , 9 . 84 ( 1H , br- s) . 

1 - M -F,rhy1p-ip p >T-a7in-4-y1 ) -fi -methyl -3 - (4- 
niPt-hnyyphpnyl ) i sog n i nol inp rH hyrirorhl nride 

OMe 




I 

Et 



6 -Methyl - 3 - (4 -methoxyphenyl ) isoquinolin- 1 - (2H) -one 
(1.024 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound as yellow 
crystals (recrystallized in ethanol/isopropyl ether) (1.084 g. 
yield; 64%) . 
Hydrochloride : 
m.p.; 219-221°C 

'H-NMR (400MHz, DMS0-d 6 ) ; 6 (ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 2 .49 (3H, s) , 

3 . 19 (1H, q, J=7 . 2Hz) , 3 . 2 1 ( 1H . q , J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J= 1 0 . 4Hz ) , 

3 . 32 (1H, t, J-10 . 4Hz) , 3 . 50 ( 2H , t , J-13 . 6Hz) , 

3 . 59 (2H, d, J=10 . 4Hz) , 3.80(3H,s), 3 . 94 ( 2H , d . J= 1 3 . 6Hz ) , 

7 . 04 (2H, d, J=8 . 8Hz) , 7 . 3 8 ( 1H , dd, J= 8 . 8Hz , 1 . 6Hz ) , 7.70(lH,s), 

7.86(lH,s), 7 . 97 (1H, d, J=8 . 8Hz) , 8 . 1 1 ( 2 H , d , J= 8 . 8Hz ) , 

11.05 (lH,br-s) . 
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ESI-Mass; 362 (MH*) . 

Fv^mpiP gynt-hpgig of 1 - (4-p1-hv1ninerflzin-1 -yl ) -fi- 

mpfbnyy-V (d-t r l flunrnmPthvl nhpnvl ) j SOfTlli nol ITlfi 

.rli hydrorhl ori fie 



6 -Methoxy - 3 - (4 - trif luorome thylphenyl ) isoquinolin - 1 - 
one obtained by reacting N-methyl - 4 - methoxy - 2 - methylbenzamide 
(1.0 g) and 4 - trif luorome thy lbenzoni trile (0.96 g) according 
to Exampel 10-1 was reacted with phosphorus oxychloride (10 ml) 
according to Example 10-2, to give 1 - chloro - 6 -methoxy- 3 - (4 - 
trif luorome thylphenyl ) isoquinoline dihydrochlor ide . 

Subsequently, the resulting compound was reacted with 
N-ethylpiperazine (15 ml) at 100°C for 6 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water. The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system), to give the free compound of the 
title compound as a pale yellow oil. 




CF 3 



MeO. 
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Free compound: 

1 H-NMR(400MHZ.CDC1 3 ) ; <5(ppm) 1.18 (t.J-8 .OHz. 3H) . 
2.57(q.J=8.0Hz,2H), 2.76(m.4H), 3.56(m,4H), 3.95(s,3H), 
7.08-7.14<m,2H), 7.65(s,lH), 7 . 7 1 (d . J- 8 . 4Hz , 2H) . 
7.99 (d, J=8. OHz, 1H) . 8 . 25 (d, J = 8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 

ethanol/ether, to give 0.20 g of the title compound as a yellow 

powder. 

Hydrochloride : 
m.p.; 232-233°C 

>H -NMR( 400MHz, DMSO- d 6 ) ; <5 (ppm) 1 . 3 2 ( t , J=7 . 2Hz , 3H) , 3.20- 
3.28(m,2H), 3 . 29 - 3 . 41 (m, 2H) , 3 . 41 - 3 . 52 (m, 2H) , 3.58- 
3.82(m,2H), 3.94(s,3H), 3 . 93 - 4 . 01 (m, 2H) , 
7.27 (dd.J-9. 2. 2.4Hz. 1H) , 7 . 45 (d, J=2 . 4Hz , 1H) , 
7.88(d,J=8.0Hz,lH) , 8 . 07 (d , J= 9 . 2Hz , 1H) , 8.16(s,lH), 
8 . 39 (d, J=8 . OHz , 1H) . 
MS (FAB) m/z 386 (M+H) * . 

Exam ple 222 Synthesis of 1 - (4 - ethyl pi pera 7 . i n - 1 -yl ) - 6 - 

m ^^y^- < ^ -^v ynhnnvlM^miinnHnP ^hydrochloride 

^ OMe 

I II 

Me<\ 
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6 -Methoxy- 3 - (4 -methoxyphenyl ) isoquinolin - 1 -one (0.40 
g) obtained by reacting N-methyl - 4 -methoxy- 2 -methylbenzamide 
(1.0 g) and 4 -methoxybenzoni trile (0.75 g) according to Example 
10-1 was reacted with phosphorus oxychloride (10 ml) according 
to Example 10-2, to give 1 - chloro- 6 -methoxy- 3 - (4 - 
methoxyphenyl) isoquinoline . 

Subsequently, the resulting compound was reacted with 
N - e thylpiperaz ine (10 ml) at 120°C for 5 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/me thanol system) , to give the free compound of the 
title compound was obtained as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17(t,J=8.0Hz,3H), 
2 . 5 6 (q, J=8 . 0Hz , 2H) , 2 . 7 6 (m, 4H) , 3 . 56 (m, 4H) , 3 . 86 (s, 3H) , 
3 . 9 2 (s, 3H) , 6 . 99 (t, J=9 . 2Hz, 2H) , 7 . 32 (m, 2H) , 7 . 54 (s, 1H) , 
7 . 9 5 (d, J=9 . 4Hz, 1H) , 8 . 1 0 ( d , J= 9 . 2Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/ether , to give 86 mg of the title compound as a yellow 
powder. 

Hydrochloride : 
m . p . ; 218 - 220°C 
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X H - NMR ( 4 OOMHz , DMSO - d 6 ) ; <5 (ppm) 1 . 32 (t, J = 7 . 2Hz, 3H) , 3.19- 

3 . 2 8 (m, 2H) , 3 . 2 8 - 3 . 3 9 (m, 2H) , 3 . 4 0 - 3 . 51 (m, 2H) , 3 . 54 - 

3 .70 (m, 2H) , 3 . 83 <s, 3H) , 3 . 92 (s, 3H) , 3 . 9 0 - 3 . 9 8 (m, 2H) , 

7 . 07 (d, J=9 . 0Hz , 2H) , 7 . 17 (dd, J- 8 . 8 , 2 . 4Hz , 1H) , 

7 . 36 (d, J=2 . 4Hz, 1H) , 7 . 91 (s f 1H) , 8 . 00 (d, J=8 . 8Hz , 1H) , 

8 . 12 (d, J=9 . 0Hz, 2H) , 10 . 5 8 (br-s, 1H) . 

MS (FAB) m/z 378(M+H)\ 

FY^mpI p 22fi fiyn fhps is of 1 - M -Pthyl pi ppra 7. i n - 4 - y 1 ) - 7 - 
mpfhyl - 1 - IA -mpthnyyphpnyl ) i soqu innl inp hy^rnnhl ori dp 
- 1 \ 2 f S-ni niPthyl -KT- methyl hfinzami dp 



In the same manner as in Example 225-1, the title compound 
was obtained as a colorless solid (9.656 g, yield; 88%) from 
2 , 5 -dimethylbenzoic acid (10.083 g) . 

X H -NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 2 . 31 (3H, s) , 2 . 39 (3H, s) , 
2.99(3H,d,4.8Hz), 5 . 7 2 ( 1H , br - S ) , 7 . 10 (2H, s) , 7 . 2 6 (1H, s) . 
(22ft - 2) 7 -MPfhy l - ^ - ( 4 - ttip t-hoxypheny 1 ) j Roqn itio1iti-1- (^H) -onp 



In the same manner as in Example 10-1, the title compound 
was obtained as a pale yellow solid (1.053 g, yield; 13%) from 

437 
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2 , 5 -dimethyl -N-methylbenzamide (5.002 g) and anisonitrile 
(4.128 g) . 

X H -NMR ( 4 00MHz , CDC1 3 ) ; <5(ppm) 2.50(3H,s), 3.88(3H,s), 
6.68(lH,s), 7 . 02 (2H, d, J=8 . 8Hz) , 7 . 4 9 ( 1H , d , J= 1 . 2Hz ) , 
8.20(lH,s), 9.41 (lH,br-s) . 

- 1) 1 - M -Rfhy1pippra7in-4.y1 ) - 7 - m<=> thy 1 - 3- (4- 
mpfhnvyplipnyl ) i snqn innl inp di hydrochl nrids 



7 -Methyl - 3 - (4 - me thoxyphenyl ) isoquinolin - 1 - (2H) - one 
(1.053 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound as yellow 
crystals (recrystallized in ethanol/isopropyl ether) (1.085 g, 
yield; 63%) . 
Hydrochloride : 
m.p.; 243-246°C 

l H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; <5 (ppm) 1 . 3 2 ( 3H , t , J = 7 . 2Hz) , 2 . 51 (3H, s) , 

3 . 20 (1H, q, J=7 . 2Hz) , 3 . 2 2 ( 1H , q, J = 7 . 2Hz ) , 3 . 32 (1H. t , J-ll . 6Hz) , 

3 . 35 (1H, t, J=ll . 6Hz) , 3 . 49 (2H, t, J=13 . 6Hz) , 

3 . 60 (2H, d, J=ll . 6Hz) , 3 . 9 3 ( 2H , d , J= 1 3 . 6Hz ) , 3.80(3H,s), 

7 . 04 (2H, d, J=8 . 8Hz) , 7 . 5 5 ( 1H , dd . J= 8 . 4Hz ,1.2Hz) , 




Et 
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7 . 83 (1H, d, J-l . 2Hz) , 7 . 84 (1H, d, J=8 .4Hz) , 7 . 94 (1H, s) , 
8.11{2H,d, J= 8.8Hz) , 1 1 . 00 ( 1H , br - s ) . 
ESI-Mass; 362 ( MH* ) . 

Example 229 fiynt-.hps-i Qf 1 - (4 -Pthy1pippra7in-1 - yl ) - 7 - 
f luoro- 3 - f4 -methnxvnhenvl ) i sngninnl j n<=> dJ h yHrnrhl nriHp 



From starting materials 4 - ethynylanisole (12.5 g) and 
2 -bromo- 5 - f luorobenzaldehyde (2.15 g) , 2.67 g of the free 
compound of the title compound was obtained according to Example 
231 . 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 8 ( t , J- 7 . 2 0Hz , 3 H ) , 

2 . 5 6 (q, J=7 . 2 0Hz, 2H) , 2 . 8 0 - 2 . 7 0 (br , 4H ) , 3. 57-3. 50 (br, 4H) , 

3 . 87 (s, 3H) , 7 . 00 (d, J = 8 . 80Hz, 2H) , 7 . 3 8 - 7 . 3 3 (m , 1H ) , 7 . 61 (s, 1H) , 

7 . 69-7 . 66 (m, 1H) , 7.79-7.775 (m,lH), 8 . 10 (d, J-8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give the title- compound as a yellow powder. 
Hydrochloride : 
m.p. ; 220-225°C 




OMe 
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'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 3 . 6 0 - 3 . 2 0 (m, 8H) , 3.81 (s, 3H) , 
3.94-3.9 0(m,2H) , 7.0 6 ( d , J= 9 . 0 0Hz , 2H ) , 7 . 6 8 - 7 . 6 2 (m, 1H) , 
7 . 82-7 .76 (m, 1H) , 8 . 07 - 8 . 01 (m, 2H) , 8 . 12 (d, J-9 . 0 0Hz, 2H) . 
MS ( FAB) m/z 366.00(M+H)\ 

FvampIP 230 fiyn Mips -i s of 1 - (4-pfhv1r>inRraziTi-1 -vl) - 3- f4- (2- 
hy^rnxypfhriYy) phpnyl 1 -7 - f 1 n nr oi snqn innl ir\& dihyrirochl nridp 



1- (4 - Ethylpiperazin- 1-yl) -7-fluoro-3- (4- 
methoxyphenyl) isoquinoline obtained in Example 229 was 
converted into the free compound of the title compound in the 
same manners as in Examples 7 and 36. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2 Hz , 3H ) , 

2 . 57 (q, J = 7 . 2Hz # 2H) , 2 . 8 2 - 2 . 7 0 (m , 4H ) , 3 . 5 8 - 3 . 4 8 (m , 4H) , 4.03- 

3 . 98 (m, 2H) , 4 . 18 - 4 . 14 (m, 2H) , 7.02(d,J=8.8Hz,2H), 7.39- 

7 . 33 (m, 1H) , 7 . 62 (s, 1H) , 7 . 6 9 - 7 . 65 (m , 1H) , 7 . 80 - 7 . 75 (m, 1H) , 

8 . 10 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and recrys talli zed from 
ethanol/ether , to give 0.57 g of the title compound as a yellow 
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powder . 

Hydrochloride : 
m.p . ; 2 25-229°C 

2 H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 3 Hz , 3H ) , 3.29- 
3 . 17 (m, 2H) , 3 . 64 -3 . 3 0 (m, 6H) , 3 . 7 6 - 3 . 71 (m, 2H) , 3.96- 
3.87(m,2H), 4 . 06 - 4 . 01 (m, 2H) , 7 . 0 6 (d , J= 9 . 0 0Hz , 2H) , 7.68- 
7 . 62 (m, 1H) , 7 . 81-7 . 76 (m, 1H) , 8 . 07 - 8 . 01 (m, 2H) , 
8 . 11 (d, J=9 . 0 0Hz, 2H) , 1 0 . 7 9 - 1 0 . 6 6 (m , 1H) . 
MS ( FAB ) m/z 396.00(M+H)\ 

Exampl R 231 SvnthfiRi s of 1 - (jLz eJLhyJ pippra?-in-1 >y1 ) - 7- 
mpthnxy - ^ -phpnyl i snqui nnlinfi di hyHrnrhl nri r)p 
(231 -1 ) 2- (2 -Phenyl pfhynyl) - 5 - mp thnxyhpn 1 HphyH ^ 



MeO 

Phenylace tylene (2.04 g) and 2-bromo-5- 
methoxybenzaldehyde (2.15 g) was reacted in dime thyl f ormamide 

(10 ml) in the presence of dichloro - bi s - tr iphenylphosphine 
palladium (0.3 g) , cuprous iodide (0.15 g) and triethylamine 

(2 ml) in nitrogen atmosphere at 50°C for 6 hr . The resulting 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water . The resulting organic layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (ethyl ace tate/hexane 
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system) , to give the hydrochloride of the title compound as a 
pale yellow oil (0.48 g, yield; 20%). 
(9^1 -2) 7 -Mpfhovy- 1 - p hpnyl i gnqiH nnl 



2 - (2 - Phenylethynyl) - 5 -methoxybenzaldehyde (0.48 g) was 
reacted with hydroxy lamine hydrochloride (0.17 g) and sodium 
acetate (0.21 g) in ethanol (10 ml) at 60°C for 2 hr . Potassium 
carbonate (0.3 g) and water (1 ml) were added to the reaction 
mixture, and it was heated under reflux for 12 hr . The reaction 
solution was evaporated. The resulting residue was extracted 
with methylene chloride, and then washed with brine and dried. 
The solvent was removed, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0.30 g of the title compound 
as a yellowish brown amorphous. 

(2-31 - ^ ) 1 - Phi nrn - 7 -mpMinyy - ^ -phenyl isnqniriol i ne 



MeO 





7 -Methoxy - 3 -phenyl isoquinoline - 2 - oxide (0.30 g) was 
reacted with phosphorus oxychloride (3 ml) at 110°C for 2 hr. 
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The reaction solution was evaporated, and to the resulting 
residue were added ethyl acetate and an aqueous solution of 
saturated sodium bicarbonate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 0.20 g of the title compound 
was obtained as a white solid. 

( >m -4> 1 - (4. -Et-hyl pippTazin - 1 - yl ) - 7 -methoxv- 3 - 
phenyl i Rnqn inol inp rii byrirnrhl nridp 




1 - Chi or o - 7 -methoxy - 3 - phenyl i soqu inol ine (0.20 g) was 
reacted with N - e thy lpiperaz ine (3 ml) and potassium carbonate 
(0.2 g) at 120°C for 5 hr . To the reaction solution were added 
ethyl acetate and water, and it was extracted with ethyl acetate . 
The resulting organic layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
0 . 18 g of the free compound of the title compound as a pale yellow 
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oil . 

Free compound: 

*H-NMR (4 00MHz # CDC1 3 ) ; 8 (ppm) 1 . 17 (t, J- 7 . 2Hz , 3H) , 

2.56 (q, J=7.2Hz,2H) , 2.77 (m,4H) , 3.56 (m,4H) , 3.95 (s, 3H) , 

7 . 23-7 . 2 9 (m, 1H) , 7 . 3 2 - 7 . 4 0 (m , 1H) , 7 . 4 2 - 7 . 4 8 (m, 2H) , 

7 . 68 (s, 1H) , 7 . 73 (d, J = 7 . 6Hz , 1H) , 8.15 (br-d, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give 0.18 g of the title compound as a 
yellow powder. 
Hydrochloride: 
m.p. ; 130-132°C 

*H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 32 (t , J = 7 .2Hz,3H), 3.19- 

3.28(m,2H), 3 . 3 6 (q , J = 7 . 2Hz , 2H) , 3 . 5 1 (br - 1 , 2H ) , 3 . 6 2 (br - d , 2H) , 

3 . 9 6 (s, 3H) , 3 . 93-4 . 01 (m, 2H) , 7 . 33 (d, J=2 . 4Hz , 1H) , 7.37- 

7 . 43 (m, 1H) , 7 . 44 (dd, J=9 . 0, 2 .4Hz, 1H) , 7 . 4 8 - 7 . 5 3 (m , 2H ) , 

7 . 9 6 (d, J=9 . 0Hz , 1H) , 8.08(s,lH), 8.16-8.20(m,lH), 10.96 (br- 

s, 1H) . 

MS ( FAB) m/z 348(M+H)\ 

Fvampl p> 212 .^ynthpsi r of 1 - f 4 - pthy 1 p i ppra 7. i n-1-yl)-7- 
mPthnxy- 3 - ( 2 - mpthovyphpnyl ) i snqin nnlinp d i hydrorhl nri(ip 
( 2 1 2 - 1 ) 2 - F.thyn yl snisnlp 



OMe 

2 - Iodoanisole (10.5 g) and trimethylsilylacetylene (10.3 
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g) were reacted in dime thyl f ormamide (50 ml), in the presence 
of dichloro-bis - triphenylphosphine palladium (1.0 g) , cuprous 
iodide (0.5 g) and trie thylamine (15 ml) in nitrogen atmosphere 
at 50°C for 12 hr. The resulting reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The resulting organic layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was dissolved in 
methanol (100 ml) , a 5N aqueous solution of sodium hydroxide 

(20 ml) was added thereto, and then reacted at 60°C for 1 hr. 
The reaction solution was evaporated, and to the resulting 
residue were added ether and water. The resulting ether layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a pale 
yellow oil (3.02 g, yield; 51%). 

f 212 - 2) 3 - [2 - (7 -MPt-hoxyphenyl ) ef.hynyl 1 - 5 - 
methoxyhenzal dehydft 




MeCr — ^ ^CHO 



OMe 



The resulting 2 - e thynylanisole (0.79 g) and 2-bromo- 
5 -methoxybenzaldehyde (1.14 g) were reacted in 
dimethylf ormamide (50 ml) in the presence of dichloro-bis 
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triphenylphosphine palladium (1.0 g) , cuprous iodide (0.5 g) 
and triethylamine (15 ml), in nitrogen atmosphere at 50°C for 
6 hr. The resulting reaction solution was evaporated, and to 
the resulting residue were added ethyl acetate and water. The 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system), to give 0.95 g 
of the title compound as a pale yellow oil. 

j232^3X 7 -Mpfhnyy - 1 - ( 2 - me thoxypheny 1 ) i soqu innlinp-2-nxidp 



MeO 




2- [2- (2 - Methoxyphenyl ) ethynyl] - 5 -me thoxybenzaldehyde 
(0.95 g) , hydroxylamine hydrochloride (0.25 g) and sodium 
acetate (0.32 g) were reacted in ethanol (20 ml) at 60°C for 
2 hr. Potassium carbonate (0.6 g) and water (2 ml) were added 
to the reaction mixture, and the mixture was heated under reflux 
for 12 hr. The reaction solution was evaporated, and then the 
resulting residue was extracted with methylene chloride, washed 
with brine and dried. The solvent was removed, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
0.60 g of the title compound as a yellowish brown amorphous. 
(217 -d) 1 - rhlnro-7 - met boxy - 3 - ( 2 - me t.hoxyph eny 1 ) i snqu inoline 
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MeO 




7 -Methoxy-3 - (2 -methoxyphenyl ) isoquinol ine - 2 - oxide 
(0.60 g) and phosphorus oxychloride (5 ml) were reacted at 110°C 
for 2 hr. The reaction solution was concentrated, and to the 
resulting residue were added ethyl acetate and an aqueous 
saturated sodium bicarbonate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 0.56 g of the title compound 
as a white solid. 

(7U - 1 z (d-E1-hy1pipp ra7in-1 -yl ) = 7 - me f.h ox y - 3 - (2- 
mPthnvyphpny l ) i snqn i nol i ne rii h vdroch 1 or i de 



l-Chloro-7-methoxy-3 - ( 2 - methoxyphenyl ) isoquinol ine 
(0.56 g) was reacted with N- ethylpiperazine (5 ml) and potassium 
carbonate (0.5 g) at 120°C for 5 hr. To the resulting reaction 
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solution were added ethyl acetate and water, and then it was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give 0.43 g of the free compound 
of the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t f J-7 . 2Hz , 3H) , 

2.56 (q, J=7 . 2Hz, 2H) , 2 . 7 6 (m, 4H) , 3 . 52 (m, 4H) , 3 . 92 (s, 3H) , 

3 . 94 (s, 3H) , 7 . 02 (d, J=8 . 0Hz , 1H) , 7 . 0 9 { t , J= 8 . 0Hz , 1H) , 7.22- 

7.27(m,lH), 7 . 30 (br- t, 1H) , 7 . 3 8 (br - s , 1H ) , 7 . 7 1 ( d , J= 8 . 8Hz , 1H) , 

7 . 97 (s, 1H) , 8 . 12 (br-d, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give 0.32 g of the title compound as a 
yellow powder. 
Hydrochloride: 
m.p. ; 178-179°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H ) , 3.18- 
3 . 2 8 (m, 2H) , 3 . 36 (q, J=7 . 2Hz , 2H) , 3 . 4 3 - 3 . 54 (m , 2 H ) , 3 . 61 (br- 
d,2H), 3 . 78-4 . 00 (m, 2H) , 3.90(s,3H), 3.95(s,3H), 7 . 1 0 (br - t , 1H ) , 
7 . 17 (d, J=8 . 0Hz , 1H) , 7 . 3 4 ( d , J= 2 . 4 Hz , 1H ) , 7.40 (br- t , 1H) , 
7.43(dd,J=8.8,2.4Hz,lH), 7 . 9 3 ( d J= 8 . 8Hz , 1H ) , 
7 . 9 9 (dd, J = 7 . 6 , 1 . 6Hz, 1H) , 1 0 . 8 9 (br - s , 1H ) . 
MS ( FAB ) m/z 378(M+H)\ 
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Example 233 Synthesis of 1 - M - Pthy 1 pi ppra g i n - 4 - yl ) - ft - 
f 1 uoro - 3 - (A -mfithoxyphenyl ) i soqn inn1 itip rH hyHrnrhl nri Hp 
( 2 1 ^ = 1 ) 2 - F1 noro - 6 - i* DfinhpTi7a1 d^hydp 



2 - Fluoro - 6 - iodobenzoni trile (10.274 g) was dissolved in 
toluene (100 ml), followed by the dropwise addition of 1 . 5M 
diisobutylaluminium hydride/ toluene solution (31 ml) in 
nitrogen atmosphere at -70°C, and the mixture was stirred for 
25 min. Subsequently, it was stirred at room temperature for 
further 45 min. To the mixture was added 5% sulfuric acid, and 
it was stirred for 1 hr. Sequentially, the resulting solution 
was extracted with ethyl acetate, and the resulting organic 
layer was washed with water, dried (over MgS0 4 ) and evaporated. 
The resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give the title 
compound as a yellow oil (8.683 g, yield; 83%). 
'H-NMR (4 00MHz, CDC1 3 ) ; 6 (pprn) 7 . 1 5 - 7 . 2 6 ( 2H , m) , 
7 . 82 (1H, d, J = 7 . 6Hz) , 10 . 15 (1H, s) . 

(233-2) 1 - M -F,1-hy1pippra7in-4-y1 ) - fi-fliiorn-V ( d - 
methoxyphenyl ) i snqn inoline dihydrorhl or--? Hp 
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OMe 




I 

Et 



2 -Fluoro- 6 - iodobenzalhyde (7.012 g) and 4- 
methoxyphenylacetylene (4.756 g) were treated in the same 
manner as in Example 139-1, and then the resulting product was 
treated in the same manner as in Example 251-3 and continuously 
in the same manner as in Example 251-4, to give 8-fluoro-3- 
(4 -methoxyphenyl) isoquinoline - 2 -oxide as a grayish black 
solid (4.566 g) . A part (234 mg) of the solid was treated in 
the same manner as in Example 251-5, to give the hydrochloride 
of the title compound as yellow crystals (217 mg, yield; 29%) . 
Hydrochloride : 
m.p.; 222-227 °C 

1 H-NMR(4 0 0MHz,DMSO-d 6 ) ; 6 (ppm) 1.30 (3H, t, J = 7.2Hz) , 3.13- 
3 . 24 (4H,m) , 3 . 45 (2H, t, J=14Hz) , 3 . 6 0 ( 2H , d , J= 1 1 . 6Hz) , 
3 . 93 (2H, d, J=14Hz) , 7 . 0 6 ( 2H , d , J= 8 . 8Hz) , 
7 . 32 (1H, ddd, J- 12 . 8Hz, 7 . 9Hz , 1Hz) , 

7.68 (1H, ddd, J=8 . 2Hz, 7 . 9Hz, 4 . 8Hz) , 7 . 7 6 ( 1H , dd , J= 8 . 2 Hz , 1Hz) , 
7.98 (1H, d, J-2 .4Hz) , 8 . 14 ( 2H , d , J= 8 . 8Hz ) , 1 1 . 0 0 - 1 1 . 1 0 ( 1H , br - 
s) . 

FAB - Mas s ; 366 (MH*) . 
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ffvampl p 314 .qynfhPfii of 1 - (J ■ pfhyl pippra?! n - 4 -yl ) - 8 - 
flunrn^ - f4 - f 3 - hyri rnvy e> thoxy ) ph finy 1 1 isoqinnol ine 
Hi byHrnrhl oti 

(314 - 1 ) 1 - M .f!fhy1pippra7in-4-y1 ) -8-f"lnoro-3- (4- 
hyHrnvypViPiiyl ) i Rogninol inft 



In the same manner as in Example 3-1, the title compound 
was obtained as a yellow solid (1.636 g, yield; 75%) from 
1- (l-ethylpiperazin-4-yl) -8-fluoro-3- (4- 
methoxyphenyl) isoquinoline (2.285 g) . 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 2 2 ( 3H , t , J = 7 . 2Hz ) , 
2 . 61 (2H, q, J=7 . 2 Hz) , 2 . 8 2 ( 4H , br - s ) , 3 . 54 ( 4H , br - s ) , 
6.94(2H,d,J=8.8Hz), 7 . 05 (1H, ddd, J= 12 . 5Hz , 7 . 6Hz , 1 . 2Hz j , 
7 . 48 (1H, td, J = 7 . 6Hz, 4 . 8Hz) , 7 . 5 2 (1H, dd , J-7 . 6Hz , 1 . 2Hz) , 
1 . 5 4 (1H, s) , 8 . 07 (2H, d, J=8 . 8Hz) . 

L22A—2J 1 - (J - Kthyl pi ppra7i n - 4 - yl ) - R - flnoro - 3 - T4 - (2 - 
arptnxypf.hnxy) phenyl 1 i s oau i nol ine 




OH 



Et 
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o. 



o 



X 



Me 



F 



N 



N 



Et 



In the same manner as in Example 300 - 2 , the title compound 
was obtained as a colorless oil (327 mg, yield; 50%) from 
1- (l-ethylpiperazin-4 -yl) -8-fluoro-3- (4- 

hydroxyphenyl) isoquinoline (527 mg) and 2-bromoethyl acetate 
(188 ml) . 

1 H-NMR(400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( 3H . t , J = 7 . 2Hz ) , 2.12(3H,s), 
2.53(2H,q, J = 7.2Hz) . 2 . 7 1 (4H , br - s) , 3 . 53 (4H , br - s ) , 
4.23(2H,t, J = 4.8Hz) , 4 . 4 5 (2H , t , J = 4 . 8Hz ) , 7 . 0 0 ( 2H , d , J= 8 . 8Hz ) . 
7 . 04 (1H, ddd, J=12 . 5Hz, 7 . 6Hz, 1 .2Hz) , 

7 .46 (1H, td, J = 7 . 6Hz, 4 . 8Hz) , 7 . 51 (1H, dd, J = 7 . 6Hz, 1 .2Hz) , 
7.52(lH,s). 8 . 10 (2H, d, J=8 . 8Hz) . 

(234-3) 1 - M - Kthylpippra?i n - 4 - yl ) - R - f 1 nnrn - 1 - (4 - ( 7. - 
hvtiroxv e tho xv) nhpn v l ) i snqn innl inc dihyrlrnphl nri Hp 




OH 



F 




N 



Et 
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1- (1 -Ethylpiperazin-4 -yl) -8-fluoro-3- [4- (2- 
acetoxyethoxy) phenyl] isoquinoline (527 mg) was dissolved in 
ethanol (16 ml) , followed by the addition of 2N sodium hydroxide 
(8 ml) , and the mixture was stirred at room temperature 
overnight. The reaction mixture was evaporated, and then it 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by (NH) silica 
gel column chromatography (ethyl acetate/hexane system) . Then, 
the resulting product was converted into a hydrochloride in a 
conventional manner, and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (343 mg, yield 97%) . 
Hydrochloride : 
m.p. ; 215-219°C 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.30(3H,t,J = 7.2Hz), 3.13- 

3.25(4H,m), 3 . 4 3 ( 2H , t , J= 1 3 . 6Hz ) , 3.60(2H,d,J=11.6Hz), 

3 . 73 (2H, t , J=5Hz) , 3.93(2H,d,J=13.6Hz), 4 . 04 (2H, t, J=5Hz) , 

7.06(2H,d,J=8.8Hz), 7 . 31 (1H, ddd, J=12 . 8Hz , 7 . 9Hz , 1Hz ) , 

7.67 (1H, ddd, J=8 . 2Hz , 7 . 9Hz , 4 . 8Hz) , 7 . 7 5 ( 1H , dd , J= 8 . 2Hz, 1Hz) , 

7 . 98 (1H, d, J = 2Hz) , 8.13(2H,d,J=8.8Hz), 10. 85-10. 95(lH,br-s). 

FAB - Mas s ; 396 (MH*) . 

Example 23S Synthesi s of 1 - (1 - ethyl pi pera z i n - 4 -yl ) -8- 
mpt-hnvy - ^ - ( 4 -mprhnvyphpnyl ) i soquinol ine d i hydrorhl nridp 
12-3 5 - 1 > R-MPthnvy- ^ - (4 - me t hoxyph en y 1 ) i Roqn inol in-1 - f 2H) -nnp 
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OMe 



MeO O 

Ethyl 2 -methoxy- 6 -me thylbenzoate (5.011 g) was dissolved 
in tetrahydrof uran (20 ml), followed by the addition of 1 . 5M 
lithium diisopropylamide/cyclohexane solution (19 ml) in 
nitrogen atmosphere at -70°C. The resulting mixture was 
stirred for 45 min. Anisonitrile (3.462 g) /tetrahydrof uran 
(10 ml) solution was added to the reaction mixture. The cooling 
bath was removed, and then the mixture was stirred for 100 min. 
An aqueous solution of saturated ammonium chloride and ethyl 
acetate were added to the reaction solution, and the mixture 
was stirred for 30 min. The resulting insoluble matters were 
collected by filtration, and then washed with ethyl acetate and 
water, to give the title compound as a pale yellow solid (991 
mg, yield; 13%) . 

l H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 3 . 87 (3H, s) , 4.02(3H,s). 
6 . 58 (1H, s) , 6 . 9 3 (1H, d, J=7 . 6Hz) , 7 . 0 1 < 2H , d , J= 8 . 8Hz) , 
7.11 (1H, d, J=7 . 6Hz) , 7.52-7.58(3H,m), 8.58(lH,br-s). 
(2^5-2) 1 - ( 1 - F.thyl pi ppra v. \ n - 4 - yl ) - ft - mpfhnxy - ^ - ( 4 - 
mpthnxyphenyl ) i snqn innl inp di hydrorh 1 or i dp 
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8 -Methoxy- 3 - (4 -me thoxyphenyl ) isoquinolin- 1 - (2H) * one 
(991 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound as colorless 
crystals (recrystallized from 10% hydrous e thanol/isopropyl 
ether) (1.115 g, yield; 71%). 
Hydrochloride : 
m.p. ; 237-241°C 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1 .30 (3H, t, J-7 . 2Hz) , 3.12- 
3 . 3 6 (6H,m) , 3 . 5 9 ( 2H , d , J= 1 0 . 4Hz) , 3.91 ( 2H , d , J= 12 . 4Hz ) , 
7 . 02 (1H, d, J-8Hz) , 7 . 04 (2H, d, J=8 . 8Hz) , 7.44 (lH,d, J=8Hz) , 
7 .58 (1H, t, J=8Hz) , 7 .82 (1H, s) f 8.11 ( 2H , d , J- 8 . 8Hz ) , 
10 . 67 (lH,br-s) . 
ESI -Mass ; 378 (MH*) . 

Example 236 Synthesis of 1 - (1 -propylp i perazi n - 4 -yl ) - 3 - (4 - 

mpMinyyphpnyl ) i Rnqn i nnl inp (i i hydrochl Pride 

(236 - 1 ) 1 - ( 4 - FoTTnyl pippra?iny1 ) - 3 - (4 - 
me thoxyphenyl ) i soqu innl i ne 
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OMe 



CHO 



In the same manner as in Example 322, the title compound 
was obtained as a yellow amorphous (4.797 g, yield; 86%) from 
l-chloro-3- (4-methoxyphenyl) isoquinoline (4.316 g) and 1- 
piperazinecarboxyaldehyde (4.6 ml) . 
'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 3 . 47 - 3 . 5 0 ( 2H , m) , 

7 . 4 8 (1H, ddd, J=8Hz, 7 Hz , 1 . 2Hz) , 7 . 61 (1H, ddd, J=8Hz, 7 Hz , 1 . 2 Hz) , 
7 . 68 (1H, s) , 7 . 80 (1H, d, J«8Hz) , 8 . 10 ( 2H , d , J= 8 . 8Hz ) , 
8 . 16 (1H, s) . 

(236 - 2 ) 1 -Pioerazinvl - 3 - (4 - me t.hnxyphpny 1 ) i sngin nol itip 



me thoxyphenyl ) isoquinoline (4.79-7 g) was dissolved in ethanol 
(85 ml), followed by the addition of 2N sodium hydroxide (35 
ml), and the mixture was heated under reflux for 4 hr. The 




OMe 




N 



1 - (4 - Formylpiperazinyl) - 3 - (4 - 
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reaction mixture was evaporated, water was added thereto, and 
extracted with chloroform. The resulting organic layer was 
washed with water, dried (over MgSOj and evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl aceta te/hexane system) , to give the title 
compound as a colorless solid (2.720 g, yield; 63%). 
'H-NMR (40 0MHz, CDC1 3 ) ; 6 (ppm) 3 . 1 6 - 3 . 1 9 ( 4H , m) , 3.47-3.51(4H,m), 
3.88(3H,s), 7 . 01 (2H, d, J=8 . 8Hz) , 7 . 4 4 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 

7 . 57 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.77 (1H, d, J=8Hz) , 

8 . 07 (1H, d, J=8Hz) , 8 . 12 ( 2H , d , J= 8 . 8Hz ) . 
(2^6 - ^) 1 - (1 -Prnpylpipprazi n -4 -yll - 3 - (A - 

mpfhoxyphpnyl ) i snqinnnl ing d i hydronh 1 or \ d e> 



1 - Piperazinyl - 3 - (4 -methoxyphenyl ) isoquinoline (319 mg) 
was dissolved in N, N - dime thy 1 formamide (3 ml) , followed by the 
addition of 1 - bromopropane (91 ml) and trie thylamine (167 ml) , 

o 

and the mixture was stirred at 50 C overnight. The reaction 
mixture was partitioned between ethyl acetate and water. The 
resulting organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was purified by 




OMe 
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silica gel column chromatography (methylene chloride/me thanol 
system) . Then, the resulting product was converted into a 
hydrochloride in a conventional manner and recrys tallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (380 mg, yield; 90%) . 
Hydrochloride : 
m.p. ; 220-226°C 

l H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppm) 0.9 3 (3H, t, J=7.2Hz) , 1.72- 

1 . 8 2 (2H, m) , 3 . 07 -3 . 13 (2H,m) , 3 . 3 2 (1H, t , J=llHz) , 

3.35 (1H, t # J=llHz) , 3 . 52 (2H, t, J=14Hz) , 3 . 6 0 (2H, d, J=llHz) , 

3.81(3H,s) , 3.95 (2H,d, J=14Hz) , 7 . 05 (2H, d, J= 8 . 8Hz) , 

7.55 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 7 . 70 (1H, ddd, J*=8Hz, 7Hz, 1 . 2Hz) , 

7 . 9 3 (1H, d, J=8Hz) , 7 . 97 (1H, s) , 8 . 07 ( 1H , d , J= 8Hz ) , 
8 . 13 (2H, d, J=8 . 8Hz) , 1 0 . 9 3 ( 1H , br - s ) . 

ESI -Mass; 362 (MH* ) . 

F.yampl p 2M Synt.hpsi s of 1 - M -propyl pi pfira z in - 4 - yl ) - 1 - \ 4 - 
(2 - hyrjrnyypfhnyyl phenyl ] i snqui n ol irip rH hy^rnrhioridfi 
L2_3JZ_^_U 1 - ( 1 - Propyl pippra 7in-4-y 1 ) = _3_z (JLz 

hyd roxyphpnyl ) i snqu i not ine 
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In the same manner as in Example 3-1, the title compound 
was obtained as a pale brown solid (853 mg, yield; 78%) from 
1- (l-propylpiperazin-4-yl) -3- (4 -me thoxyphenyl ) isoquinoline 
(1.147 g) . 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 97 ( 3H , t , J- 7 . 6Hz ) , 1.56- 
1 . 66 (2H,m) , 2 . 43-2 . 4 8 (2H,m) , 2 . 77 (4H, t , J=4 . 4Hz) , 
3 . 5 7 (4H, t, J = 4 ,4Hz) , 6 .93 (2H,d, J=8 . 8Hz) , 

7.43 (1H, ddd, J=8Hz, 7Hz, 1 .2Hz) , 7 . 57 ( 1H , ddd , J- 8Hz , 7Hz , 1 . 2Hz) , 
7 . 61 (1H, s) , 7.76 (1H, d, J=8Hz) , 8 . 0 8 ( 2H , d , J= 8 . 8Hz) . 
(237-2) 1 - (J •Pmpy1pippra7in-A -y1 \ - 1 - \d- O - 
hvdrnxvetho xv) Phenyl 1 i soqn innlinP riihyrirnrhl nri 



1 - ( 1 - Propylpiperazin - 4 -yl ) - 3 - (4 - 
hydroxyphenyl) isoquinoline (853 mg) was dissolved in N,N- 
dimethylf ormamide (12 ml) , followed by the addition of 60% 
sodium hydride (120 mg) under ice-cooling, and the mixture was 
stirred at room temperature for -1 hr. The reaction solution 
was ice-cooled again, followed by the addition of (2- 
bromoethoxy) - t -butyldimethylsilane (718 mg) , and the mixture 




459 



98046PCT 

was stirred overnight. The reaction mixture was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried (over MgSOj and evaporated. The 
resulting residue was dissolved in tetrahydrof uran (10 ml) . To 
the mixture , 1 . 0M te trabu tylammonium fluoride/ tetrahydrof uran 
solution (2.8 ml) was added under ice-cooling. The resulting 
mixture was stirred, as it was, at room temperature for 1 hr. 
The reaction mixture was evaporated, and then purified by silica 
gel column chromatography (methylene chloride/methanol 
system) . Sequentially, the resulting product was converted 
into a hydrochloride in a conventional manner, and then 
recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as yellow crystals (485 mg, 
yield; 40%) . 
Hydrochloride: 
m.p. ; 220-225°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 0.93 (3H, t, J=7.6Hz) , 1.72- 
1 . 82 (2H, m) , 3 . 07 -3 . 15 (2H,m) , 3 . 3 3 ( 1H , t , J= 1 0 . 6Hz) , 

3 .36 (1H, t,J- 10.6Hz) , 3 . 51 ( 2H , t , J= 13 . 6Hz) , 

3.60(2H,d,J-10. 6Hz) , 3 . 73 (2H, t, J=5Hz) , 3 . 9 5 ( 2H , d , J= 1 3 . 6Hz) , 

4 . 04 (2H, t, J=5Hz) , 7 . 0 5 ( 2H , d , J= 8 . 8Hz) , 
7 . 55 (1H, ddd, J=8 . 4Hz , 7 Hz , 1 . 2Hz ) , 

7 . 70 (1H, ddd, J=8 . 4Hz, 7 Hz, 1 . 2Hz) , 7 . 9 3 ( 1H , d , J= 8 . 4 Hz ) , 
7 . 9 7 (1H, s) , 8 . 07 (1H, d, J=8 . 4Hz) , 8 . 1 2 ( 2H , d , J= 8 . 8Hz) , 
10 . 88 (lH,br-s) . 
ESI-Mass; 392 (MH* ) . 
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F.vampl p 2 "3 ft RynfhPsis of 1 - ( 1 - i sonronvl nioera z i n = 4 = vl ) - 3 = 
(A-mPth n vyphPnyl 1 i fioqui nol ine dihvdrochl ori de 



In the same manner as in Example 236, the hydrochloride 
of the title compound was obtained as pale brown crystals 
(recrystalized from ethanol/isopropyl ether) (189 mg, yield; 
80%) from 1 - piperaz inyl - 3 - ( 4 -me thoxyphenyl ) isoquinoline (160 
mg) and 2 - bromopropane (470 ml). 
Hydrochloride : 
m.p.; 220°C (decomp.) 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 3 5 ( 6H , d , J= 6 . 8Hz ) , 

3 . 3 6 (1H, t, J=10Hz) , 3 . 39 (1H, t, J=10Hz) , 3 . 4 8 - 3 . 6 4 ( 5H , m) , 

3 . 94 (2H, d, J=13 . 6Hz) , 1 . 04 ( 2H , d , J= 8 . 8Hz) , 

7.54 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 7.69 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 
7 . 9 2 (1H, d, J=8Hz) , 7 . 97 (1H, s) , 8 .11 (1H, d, J=8Hz) , 
8 . 13 (2H, d, J- 8 . 8Hz) , 1 1 . 14 ( 1H , br - s ) . 
ESI - Mass ; 362 (MH*) . 

Example 719 .qyni-hpsi s of i - ( i - cvc 1 opropvl ni nera zi n - 4 - vl ) - 3 - 

(4 - mpthoxyphpnyl ) i snqninnl itip di hydrochl or i dp 
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1 - Chloro - 3 - (4 -me thoxyphenyl ) isoquinol ine (514 mg) , and 
1 - cyclopropylpiperazine hydrochloride salt (378 mg) described 
in JP-A 62-129273 were dissolved in dimethyl sulfoxide (7 ml) , 
followed by the addition of potassium carbonate (788 mg) , and 
the resulting mixture was stirred at 100 C overnight. The 
reaction mixture was partitioned between ethyl acetate and 
water . The resul ting organic layer was washed wi th water, dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) . The resulting product was 
converted into a hydrochloride in a conventional manner, and 
then recrys tall i zed from e thanol / isopropyl ether, to give the 
hydrochloride of the title compound as yellow crystals (136 mg, 
yield; 16%) . 
Hydrochloride : 
m.p. ; 138-143°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 0 . 8 0 - 0 . 8 8 ( 4H , br - q) , 1.18- 

1 . 22 (4H, br-q) , 2 . 93 - 3 . 0 2 ( 1H , m) , 3 . 4 8 - 3 . 6 3 ( 6 H , m) , 3.80(3H,s), 

3.92-3.98(2H,d,J=9.6Hz), 7.04(2H,d,J=8.8Hz), 
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7.55(lH,ddd, J=8Hz,7Hz, 1.2Hz) , 7.6 9 ( 1H , ddd , J = 8Hz , 7Hz , 1.2Hz) , 
7.93 (lH,d, J = 8Hz) , 7.97 (lH,s) , 8.07 (lH,d, J=8Hz) , 
8 . 13 (2H, d, J=8 . 8Hz) , 11 . 08 ( 1H, br - s) . 
ESI-Mass; 360 (MH*) . 

KvampIP 240 fiynfhpsi r of 1 - (1 -allylpi ppra 7. i n - A - y 1 ) - ^ - ( 4 - 
mpMinvyphpny l ^ S sngn i nol i dr rH hydrnrhl nridp 



In the same manner as in Example 236, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from ethanol) (364 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 - me thoxyphenyl ) isoquinoline (319 mg) and 
allyl bromide (87 ml) . 
Hydrochloride : 
m.p.; 111-116°C 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 3.28-3.38(2H,m), 3.45- 
3.58(4H,m) , 3 . 81 (3H, s) , 3.82-3.88(2H,br-t), 
3 . 9 6 (2H, d, J=14Hz) , 5.50- 5.60 (2H,m) , 6 . 0 0 - 6 . 12 ( 1H , m) , 
7.05(2H,d,J=8.8Hz), 7 . 5 5 (1H, ddd, J=8Hz,7Hz,1.2Hz), 
7.70 (1H, ddd, J=8Hz ,7Hz,1.2Hz), 7 . 93 ( 1H , d , J= 8 . 8Hz ) , 
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7 . 97 (1H, s) , 8 . 07 (1H, d, J=8Hz) , 8 . 13 ( 2H , d, J=8 . 8Hz) , 
11.31 (lH,br-s) . 
ESI-Mass; 360 (MH*) . 

Example 241 Synthesis of 1- [1- (2 - flnoroethyl ) piperaz i n - 4 - 
yl ] - 3 - (4 -methoxyphenyl ) i soquinol i ne di hydrochl ori de 



In the same manner as in Example 236, the hydrochloride 
of the title compound was obtained as yellow crystals 
( recrys tallized from ethanol) (355 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 - methoxyphenyl ) isoquinoline (319 mg) and 1- 
bromo - 2 - f luoroethane (74 ml) . 
Hydrochloride : 
m.p. ; 120-124°C 

'H-NMR (400MHz , DMSO-d 6 ) ; 8 (ppm) 3 . 4 4 - 3 . 6 8 ( 8H , m) , 3 . 81 <3H, s) , 

3.98(2H,d,J=12Hz), 4 . 91 ( 1H , t , J«=4 . 2Hz) , 5.02(lH,t,J=4.2Hz), 

7.05(2H,d,J=8. 8Hz) , 7 . 55 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 

7 .70 (1H, ddd, J=8Hz, 7 Hz, 1.2Hz) , 7:93 (lH,d, J=8Hz) , 7.98 (1H,S) , 

8 . 0 8 (1H, d, J=8Hz) , 8 . 13 (2H, d, J=8Hz) , 1 1 . 3 5 ( 1H , br - s ) . 

ESI -Mass ; 362 (MH*) . 
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RvampIP 242 Synt-hps i r nf 1 - [4 - (2 -hy^rnxyfithyl ) p i pgr a z i n - 1 - 
yl ] - 1 - f 4 -mPthovyphPTiyl ) -j Rnqinnnl i n<=» di hydronhl oridfi 




A mixture of 1 - chloro - 3 - ( 4 -methoxyphenyl ) isoquinol ine 
(0.79 g) obtained in Example 10-2, l-(2- 

hydroxyethyl) piperazine (0.6 g) , and potassium carbonate (0.83 
g) was reacted in dimethylf ormamide (10 ml) at 100°C for 6 hr . 
The reaction mixture solution was evaporated. Ethyl acetate 
and water were added to the resulting residue. The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the free compound of the title compound as a pale yellow oil. 
Free compound: 

i H-NMR(400MHz / CDCl 3 ) ; d (ppm) 3.87(s,3H), 7 . 02 ( d , J= 8 . 4Hz , 2H) , 
7 . 61 (br- t, 1H) , 7 .71 (br- t, 1H) , 7 . 84 (d, J=8 . 0Hz, 1H) , 7 . 92 ( s , 1H) , 
8 . 07 (d, J=8 . 4Hz , 2H) , 8 . 3 2 (d, J=8 . 0Hz, 1H) . 

The resulting free compound was converted into a 
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hydrochloride in a conventional manner, and recrys tallized from 
ethanol/ether , to give 0.48 g of the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 163-165°C 

1 H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 3.2 7 (m, 2 H) , 

3 .42 (t, J=ll . 0Hz, 2H) , 3 . 53 ( t , J- 11 . 0Hz, 2H) , 

3 . 65 (d, J=ll . 0Hz, 2H) , 3 . 80 (s, 3H) , 3 . 82 (m, 2H) , 

3 . 94 (d, J=ll . 0Hz, 2H) , 7.05(d,J=8.4Hz,2H) , 7 . 5 5 ( t , J= 8 . 0Hz , 1H ) , 

7 .70 (t, J=8 . 0Hz ,1m), 7 . 92 (d, J=8 . 0Hz, 1H) , 7 . 97 (s, 1H) , 

8 . 0 6 (t, J=8 . 0Hz, 1H) , 8 . 13 (d, J-8 . 4Hz , 2H) , 10 . 68 (m, 1H) . 

MS (FAB) m/z 364 (M+H)*. 

F-y^nipi p 24^ Synf.hftsi s of 3 - (4 - 

pfhyl sul fonyl ami nnmpfhyl phpnyl ) - 1 - [4 - ( 9. - 

hydroxys thy 1 ) pi ppra zin-1 - yl ] i soqn innl inp hydronhl or i df* 



\y OH 

The free compound of the title compound was obtained (118 
mg, yield; 62%) from 1 - chloro - 3 - ( 4 - 

ethylsulf onylaminomethylphenyl) isoquinoline (152 mg) and 4- 
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hydroxyethylpiperazine (1 ml) in the same manner as in Example 
10. The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride: 
m.p. ; 171-174°C 

X H-NMR (4 00MHz , DMSO- d s ) ; 6 (ppm) 1.2 0 (t, J = 7 .2Hz, 3H) , 

2 . 9 9 (q, J=7 . 6Hz, 2H) , 3 . 3 0 - 3 . 34 (m, 2H) , 3.43-3.52(m,2H), 3.56- 

3.6 6 (m,2H) , 3 . 7 0 (d, J- 11 . 2Hz , 2H) , 3 . 87 - 3 . 9 0 <m, 2H) , 

4 . 01 (d, J-12 . 8Hz, 2H) , 4 . 2 3 ( d , J- 6 . 0Hz , 2H ) , 7 . 5 0 ( d , J= 8 . 4Hz , 2H ) , 

7 . 62 (t ff J-8 . 0Hz, 1H) , 7.73 (br, 1H) , 7 .56 (t, J=8 . 0Hz, 1H) , 

8 . 00 (d, J=8 . 0Hz, 1H), 8 . 11 (s , 1H) , 8 . 13 (d, J=8 . 0Hz , 1H) , 

8.20{d, J=8.4Hz,2H) . 

MS (FAB) m/z 455 (M + H) \ 

Free compound: 

2 H-NMR (4 00MHz , CDCl 3 ) ; <5 (ppm) 1 . 34 (t, J=7 . 6Hz , 3H) , 
2 . 6 9 ( t, J = 5 . 2Hz , 2H) , 2.82 (br,4H) , 2.99 (q, J = 7 . 2Hz, 2H) , 
3.56(br,4H), 3 . 6 9 ( t , J= 5 . 2Hz , 2H ) , 4.36(d,J=4. 4Hz, 2H) , 
4 . 74 (br, 1H) , 7 . 44 (d , J= 8 . 4Hz , 2H) , 

7.48 (ddd, J=8 . 4, 8. 0,1. 2 Hz, 1H), 7.60 (ddd, J=8 . 4 , 8 . 0, 1 . 2Hz , 1H) , 
7.70(s,lH), 7 . 79 (d, J=8 . 0Hz , 1H) , 8 . 07 (d, J=8 . 4Hz , 1H) , 
8 .16 (d, J-8 .4Hz, 2H) . 

Kvamplp 244 ^ynthftgi g nf ft - (4 - hyl pi ppr a z 3 n - 1 - y 1 ) - 6 - ( 4 - 
mpfhnyyphpnyl ) pyri cln\7 pyri dinp hydronhl nridfi 

(244 = 1 ) 7 -Pyann-V (4 - f h ox yph pny 1 ) pfhynyl pyri tip 
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A mixture of 3 -bromo- 2 - cyanopyridine (3.63 g, 19.8 mmol) , 
4 - ethynylanisole (3.15 g, 1.2 equivalents), 

dichlorobis (triphenylphosphine) palladium (II) (0.28 g, 0.02 
equivalent), copper (I) iodide (0.14 g), triethylamine (60ml) 
and dry pyridine (6 ml) was heated under reflux in nitrogen 
atmosphere for 12.5 hr . After the mixture was cooled as it was, 
ethyl acetate and a 10% aqueous solution of sodium carbonate 
were added thereto. The resulting mixture was stirred, and the 
resulting insoluble matters were filtered off. The organic 
layer was separated and washed with water/brine (1:1 (v/v) ) and 
brine in this order, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (n - hexane/e thyl 
acetate/chloroform/me thanol system) . The resulting product 
was recrystall ized from chlorof orm/n - hexane , to give the title 
compound as a pale yellow powder (3.53 g, yield; 81%). 
: H-NMR (400MHz, CDC1 3 ) ; 6(ppm) 3.85(s,3H) # 3 . 9 2 ( d , J- 9 . 0Hz , 2H ) , 
7.47(dd,J-4.8,8.0Hz,lH), 7.57(d,J=9.0Hz,2H), 
7 . 9 0 (dd, J-l . 6, 8 . 0Hz, 1H) , 8 . 6 0 { dd , J = 1 . 6 , 4 . 8Hz , 1H) . 
( 244 - 2 ) - ( 4 -Met-hoxyphenyT) -7 . 8 -rii hydropyri do f 2 . 3 - 
r ] pyr i fl j n - ft - rm e 
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Polyphosphoric acid (45 g) was added to 2 - cyano - 3 - ( 4 - 
methoxyphenyl) ethynylpyridine (3.07 g, 13.1 mmol), which was 
then stirred at 110-120°C for 15 min . After cooling as it was, 
ice was added thereto and the mixture was stirred. Ethyl 
acetate and sodium carbonate were added thereto, and the pH of 
the aqueous layer was adjusted to about pH 8. The organic layer 
was separated and washed with brine, and then dried over 
magnesium sulfate. The solvent was evaporated, to give 2.43 
g of a pale brown powder. 

Sodium acetate of 5.88 g was added to the resulting pale 

o 

brown powder, which was then stirred in a sealed tube at 120 C 
for 13 hr. After cooled as it was, water was added thereto, 
and then it was extracted with chloroform. The organic layer 
was separated and washed with brine, and then dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/me thanol system) . The resulting 
product was reprecipi tated with chlorof orm/n - hexane , to give 
the title compound as a pale brown powder (0.71 g, yield; 21%) . 
X H-NMR (4 0 0MHz , DMS0-d 6 ) ; 6 (ppm) 3 . 83 (s , 3H) , 6 . 83 (s , 1H) , 
7 . 0 6 (d, J=8 . 8Hz, 2H) , 7 . 6 7 ( dd , J- 4 . 2 , 8 . 2Hz , 1H ) , 
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7.77 (d, J=8 . 8Hz, 2H) , 8 . 11 (dd, j= 1 . 6 , 8.2Hz,lH) , 
8.72 (dd, J-l. 6 ,4.2Hz, 1H) , 11.71 (s,lH) . 
(ZdA-l) ft - <4 - Ethyl pi perazin-1 -vl ) -6- (4 - 
mpMinvyphfinyl )ry T " i ^° L2 r pyri H * n 6 hyrirnrhl nri dp 




Phosphorus oxychloride (20 ml) was added to 6- (4- 
methoxyphenyl) -7, 8 - dihydropyr ido [2 , 3 - c] pyridin - 8 - one (0.70 g, 
2.77 mmol) , and the mixture was heated under reflux for 1.5 hr. 
After cooling as it was, excess phosphorus oxychloride was 
evaporated. To the resulting residue was added N- 
ethylpiperazine (35 ml) , and the mixture was stirred in nitrogen 
atmosphere at 100°C for 2 hr . After cooling as it was, the 
reaction solution was evaporated. The resulting residue was 
dissolved in ethyl acetate, washed sequentially with a 10% 
aqueous solution of sodium carbonate , water and brine , and dried 
over magnesium sulfate. Then, the solvent was evaporated, and 
the resulting residue was purified by NH- silica gel column 
chromatography (n-hexane/ethyl acetate system) , to give the 
title compound as pale brown crystals (0.98 g, yield; 
quantitative) . 
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The resulting compound was converted into a hydrochloride in 
a conventional manner, and recrystallized from 
ethanol/diisopropyl ether, to give 0.98 g of the hydrochloride 
of the title compound. 
Hydrochloride : 

l H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J-7 . 2Hz , 3H) , 3.16- 
3 . 28 (m, 4H) , 3 . 5 5 - 3 . 6 5 (m , 4H ) , 3 . 83 (s, 3H) , 5 . 15 (br - d , 2H) , 
7 . 07 (d, J=9 . 0Hz, 2H) , 7 . 7 0 (dd, J=4 . 2 , 8 . 4Hz , 1H) , 7 . 85 (s, 1H) , 
8 . 14 (d, J=9 . 0Hz, 2H) , 8 . 3 2 ( dd , J- 1 . 6 , 8 . 4Hz , 1H) , 
8.83 (dd, J-l .6, 4 . 2Hz, 1H) , 10.73 (br-s, 1H) . 
MS (FAB) m/z 349 (M+H) \ 
Free compound: 

X H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H) , 

2 . 53 (q, J-7 . 2Hz, 2H) , 2 . 7 4 (br - 1 , 4H) , 3.88(s,3H), 4 . 15 (br - t , 4H) , 

7 . 01 (d, J=8 . 8Hz, 2H) , 7 . 42 (s, 1H) , 7 . 4 4 ( dd , J= 4 . 0 , 8 . 0Hz, 1H) , 

8 . 02 (dd, J=l . 6, 8 . 0Hz, 1H) , 8.11(d,J=8.8Hz,2H), 

8 .75 (dd, J=l . 6, 4 . 0Hz, 1H) . 

F.ypmpl p 245 ^ynthpsi s of ft - f1 ■ pfhyl pi pprazin-4 - vl ) - fi-.f4 - (2- 
hyrlrnxypthnyylphpnyl ] -1 7 - naph thyri dinp d i hyd roch 1 or i de 
( 24 S - 1 ) , ft -Di hromn- 1 r 7 -napfhyri dine 



To 6 - amino - 8 -bromo- 1 , 7 - naphthyr idine (6.554 g) 
synthesized according to Tetrahedron Letters, JL2, 1233, 1966 
was added 48% hydrobromic acid (55 ml) . Sodium nitrite (4.141 
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g) was added thereto in small portions under ice-cooling, and 
the mixture was stirred overnight. The reaction mixture was 
basified by adding 5N sodium hydroxide thereto, and it was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried (over MgSOj and evaporated. The 
resulting residue was purified by silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound as a yellowish orange solid (2.856 g, yield; 34%). 
X H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 7.70(lH,dd,J=8.4Hz,4Hz) , 
8.12 (1H, dd, J=8 . 4 Hz , 1 . 6 Hz) , 9 . 1 5 ( 1H , dd , J= 4Hz , 1 . 6Hz ) . 
( 24*5 - 2 ) 6-BroTTio-8- (1 - ethyl pi pera z i n - 4 - yl ) - 1 , 7 -naphthyr i fli ne 



6 , 8 - Dibromo - 1 , 7 - naphthyr idine (3.464 g) was added to 
1 - ethylpiperazine (10 ml), and the resulting mixture was 



evaporated, and then partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water, dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a 
yellowish orange solid (3.780 g, yield; 98%). 




stirred at 100°C for 15 min. The reaction mixture was 
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l H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 15 (3H, t , J = 7 . 2Hz) , 

2 . 5 0 (2H, q, J=7 . 2Hz) , 2 . 67 (4H, t, J=5Hz) , 4 . 19 (4H, t , J=5Hz) , 

7 . 14 (1H, s) , 7 . 4 5 (1H, dd, J=8 . 4Hz , 4Hz) , 

1 . 8 8 (1H, dd, J=8 . 4Hz, 1 . 6Hz) , 8 . 7 5 ( 1H , dd , J = 4Hz , 1 . 6Hz) . 
f^S-^ ft - M -F.th y1pi ppra7in-4.y 1 1 -fi- f4- f2- 

hydroxyprhoxy ) phenyl 1 -1 . 7 - naphthyri np di hydrnrhl nrirlp 



In the same manner as in Example 3 00, the hydrochloride 
of the title compound was obtained as yellow crystals (374 mg, 
yield; 6 7%) from 6 -bromo-8 - (1 - e thylpiperaz in - 4 -yl) -1,7- 
naphthyridine (385 mg) and 4 - tr ibu tyl s tannylphenoxye thyl 
acetate (684 mg) . 
Hydrochloride: 
m.p. ; 137-143°C 

X H-NMR (4 00MHz, DMSO - d 6 ) ; <5 (ppm) 1 . 2 9 ( 3H , t , J = 7 . 2Hz ) , 3.10- 

3 . 2 6 (4H,m) , 3.57-3.65(4H.m), 3.73(2H,t,J=5Hz), 

4 . 04 (2H, t , J = 4Hz) , 5.09-5.12(2H,m), 7.05(2H,d,J=8. 8Hz) , 

7 . 6 8 (1H, dd, J=8 . 4Hz, 4 . 4 Hz) , 7 . 83 (1H, s) , 8 . 1 1 ( 2H , d , J = 8 . 8Hz) , 

8 . 3 0 (1H, dd, J=8 . 4Hz, 1 . 6Hz) , 8 . 8 1 ( 1H , dd , J- 4 . 4H z , 1 . 6Hz) , 
11.05-11.15 (lH,br-s) . 




Et 
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ESI -Mass; 379 (MH*) . 

F.vamplP 24 6 gynfhgsiR of 8 - M - e t hy 1 p i nera 7; i n - 4 - vl ) - 6 - f 4 - 
r ( S) - 2 .hy^rnxy prnpnyyl phenyl 1-1.7 -naphf.hvri dl T1R 
Hihyrirn rbl nri^p 



In the same manner as in Example 300, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(459 mg, yield; 77%) from 6-bromo-8- (l-ethylpiperazin-4- 
yl) -1, 7 -naphthyridine (418 mg) and 2- (4- 

tributylstannylphenoxy) - (S) - 1 - methylethyl acetate (1.136 
mg) . 

Hydrochloride : 
m.p. ; 136-140°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.16(3H,d,J=6.4Hz), 

1 . 2 9 (3H, t, J=7 . 2Hz) , 3 . 16 (1H, q, J=7 . 2Hz) , 3 . 18 (1H, q, J-7 . 2Hz) , 

3 . 2 0 (1H, t, J=10 . 8Hz) , 3 . 23 (1H, t, J=10 . 8Hz) , 

3 . 58 (2H, t, J = 13 . 6Hz) , 3 . 62 ( 1H , q , J= 1 0 . 8Hz) , 3 . 82 - 3 . 9 1 ( 2H , m) , 
3 . 93-4 . 00 (lH,m) , 5 . 11 (2H, d, J=13 . 6Hz) , 7.05(2H,d,J=8. 8Hz) , 
7.68(lH,dd,J=8.4Hz,4.4Hz), 7 . 83 (1H, s) , 8.11(2H,d,J=8.8Hz), 





N 
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8 . 3 0 (1H, dd, J=8 . 4Hz, 1 . 6Hz) , 8 . 8 1 ( 1H , dd , 4 . 4Hz, 1 . 6Hz) , 10.85- 
10 . 95 (lH,br-s) . 
ESI -Mass; 393 (MH*) . 

F.vamp1 p 247 Synfhpsi s nf 8 - M - pf.hy Ip i pfira 7. i n - 4 -yl > - 6 - f4 - ( 3 - 
hyrlrnxyprnpyl ) phpnyl 1 - 1 r 7 - n aph thyr i d i n e rH hydrnchl nri dp 



In the same manner as in Example 167 - 2 , the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from e thanol/isopropyl ether) (352 mg, yield; 
62%) from 4- [3- ( t - buty ldime thyl silyloxy) propyl ] -1- 
bromobenzene (2.035 g) and 6 - bromo - 8 - ( 1 - e thylpiperazin - 4 - 
yl ) - 1 , 7 -naphthyridine (418 mg) . 
Hydrochloride : 
m.p.; 119-122°C 

1 H - NMR (4 00MHz , DMSO- d 6 ) ; 6 (ppm) 1 . 2 9 ( 3H , t , J=*7 . 2Hz ) , 1.70- 
1 .78 (2H f m) , 2 . 6 6 (2H, t , J-7 . 6Hz) , 3 . 16 ( 1H , q, J=7 . 2Hz) , 
3.18(lH,q / J = 7.2Hz), 3 . 2 0 ( 1H , t , J- 1 2 . 4Hz ) , 3 . 23 ( 1H, t , J=12 . 4Hz ) , 
3 .43 (2H, t, J = 6 .4Hz) , 3 . 56 ( 2H , t , J-13 . 6Hz ) f 3 . 6 2 ( 2H , d , J= 1 2 . 4Hz ) , 
7 . 31 (2H, d, J=8 . 8Hz) ( 7 . 7 0 ( 1H # dd , J- 8 . 4H z , 4 Hz ) , 7 . 8 9 (1H, s) , 
8 . 0 8 (2H, d, J=8 . 8Hz) , 8 . 3 3 ( 1H , dd , J- 8 . 4H z , 1 . 6 Hz ) , 




OH 



Et 
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8.83 (1H, dd, J=4Hz, 1. 6Hz) , 10 . 65-10 -75 (lH,br-s) . 
ESI-Mass; 377 (MH*) . 

PvampiP 24fi ^yTiMiPsis of 8- (1 -ethv1r)ir?prazin-4 -vl ) -6- f4- (3- 
hyrlrnvyhnhyl ) phenyl 1 -1 r 7 - n aph tbyr i d i n p d i h vdrnrh 1 or i d e 



Me 




I 

Et 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystalized from ethanol/isopropyl ether) (346 mg, yield; 
54%) from 4 - [3 - ( t -butyl dime thy Is ilyloxy) butyl] - 1 - 
bromobenzene (2.237 g) and 6 - bromo - 8 - ( 1 - e thylpiperaz in - 4 - 
yl) -1, 7 -naphthyridine (418 mg) . 
Hydrochloride : 
m.p. ; 118-121°C 

*H-NMR (4 0 0MHz , DMS0-d 6 ) ; <5 (ppm) 1 . 0 8 ( 3H , d , J= 6 . 4Hz ) , 
1 . 2 9 (3H, t, J = 7 . 2Hz) ( 1 . 6 0 - 1 . 6 7 ( 2H , m) , 2 . 5 8 - 2 . 7 5 ( 2H , m) , 
3.15(lH,q, J=7.2Hz) , 3 . 17 ( 1H , q , J = 7 . 2Hz ) , 3 . 1 9 ( 1H , t , J = 1 0 . 8Hz ) , 
3 . 22 (1H, t, J-10 . 8Hz) , 3 . 55 - 3 . 64 ( 5H , m) , 5 . 13 (2H , d, J=13 . 6Hz), 
7 . 31 (2H, d, J=8 . 8Hz) , 7 . 7 0 ( 1H , dd , J= 8 . 4Hz , 4 . 4Hz) , 7 . 8 8 (1H, s) , 
8.07 (2H, d, J=8 . 8Hz) , 8.3 3 ( 1H , dd , J- 8 . 4Hz , 1 . 6Hz ) , 
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8.83 (1H, dd, J=4 . 4Hz, 1 . 6Hz) , 11. 00-11. 10 (lH,br-s) . 
ESI -Mass; 391 (MH* ) . 

^nipi p 349 Synthesi s of 8 - (1 - ethyl pi para 2 i n - 4 -yl ) - 6- [4- (3- 
hyHrnyy- 1 - f 1 nnrnprnpyl ) phenyl 1 - 1 r 7 -napht-hyri d i np. 
rH hyrii-nrhl ori de 




I 

Et 



In the same manner as in Example 27 , the hydrochloride 
of the title compound was obtained as yellow hygroscopic 
crystals (135 mg, yield; 30%) from 6 - bromo - 8 - ( 1 - 
ethylpiperazin- 4 -yl) - 1 , 7 - naphthyr idine (321 mg) . 
Hydrochloride : 
m.p. ; 123-125°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 9 (3H , t, J-7 . 2Hz ) , 1.70- 

2.20(2H,m), 3 . 13 - 3 . 27 (4H , m) , 3.45-3.65(5H,m), 

5 . 15 (2H # d, J = 13 . 6Hz) , 5.65 ( 1H , ddd , J = 4 8Hz ,9.2Hz, 4Hz) , 

7 . 50 (2H, d, J=8 . 8Hz) , 7.7 2 ( 1H , dd , J= 8 . 2Hz , 4 . 4Hz ) , 7.96 (lH,s) , 

8 . 2 0 (2H, d f J = 8 . 8Hz) , 8 . 3 5 ( 1H , dd , J-« 8 . 2Hz, 1.6Hz) , 

8 . 8 6 (1H, dd, J=4 . 4Hz , 1 . 6Hz) , 10 .75-10.85 (lH,br-s) . 

ESI -Mass; 395 (MH*) . 
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^vampl p 250 Syn t.hftsi S of ft - M - ^thyl pi ppra?i n >4 -yl ) - 6 - [4 - ( 2 - 
hyHrnvy- 2 - me thy lpropnxy ) phenyl 1 - 1 . 7 - naph fhyr i d i n g 
di hydrnchl ori de 

f ) R- (1 -Er.hylpiperazin-4-yl ) -6- [ (4- 
fithoxycarhonylmftthoxy) phenyl] - 1 , 7 -naphthyridine 



In the same manner as in Example 161 - 3 , the title compound 
was obtained as a yellow oil (362 mg, yield; 72%) from 6- 
bromo - 8 - ( 1 - ethylpiperazin - 4 - yl ) -1,7 - naph thy ri dine (403 mg) 
and ethyl 2 - ( 4 - tr ibu tyl s tannylphenoxy ) ace ta te (1.374 g) . 
*H - NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1.17(3H,t,J=7.2Hz), 
1 . 3 2 (3H, t, J=7 . 2Hz) , 2.53(2H,q,J-7. 2Hz) , 2 . 74 (4H, t , J=5Hz) , 
4.15(4H,t,J=5Hz), 4.29(2H,q,J=7.2Hz), 4.68(2H,s), 
7 . 01 (2H, d, J=8 . 8Hz) , 7 . 42 (1H, s) , 7 . 4 4 ( 1H , dd , J= 8 . 4 Hz , 4Hz) , 
8 . 01 (1H, dd, J=8 . 4Hz , 1 . 6Hz) , 8 . 7 5 ( 1H , dd , J=4Hz , 1 . 6Hz ) . 
( 2 5 0 - 2 ) 8- (1 -Eth yl pi p er a zi n-4-y] ) -6- [4- ( 2 - h y d roxy - 2 - 
methyl propoxy) phenyl 3 - 1 , 7 -naphthyri dine di hydrochlori de or 

compound iripnti f ipH by thP following analysis data and 

synthpf i c p rnrprlurp 




Et 
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I 



In the same manner as in Example 260, the hydrochloride 
of the title compound was obtained as a yellow solid (348 mg , 
yield; 75%) from 8 - ( 1 - e thylpiperaz in - 4 - yl ) - 6 - [ ( 4 - 
ethoxycarbonylmethoxy) phenyl] - 1 , 7 - naphthyridine (362 mg) and 
a 3M solution of magnesium bromide/ether (1.5 ml). 
Hydrochloride : 
m.p.; 127-132°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 21 (6H, s) , 1 . 30 (3H, t, J=7 . 2Hz) , 
3.15 (1H, q, J=7 . 2Hz) , 3 . 17 (lH,q, J = 7 . 2Hz) , 3 . 18 (1H, t, J=12Hz) , 
3 .22 (1H, t, J=12Hz) , 3 . 6 0 (2H, t, J- 14 . 4Hz) , 3 . 61 (2H, d, J=12Hz) , 
3 .77 (2H, s) , 5 . 10 (2H, d, J=14 . 4Hz) , 7.05(2H,d,J=8. 8Hz) , 
7 . 6 8 (1H, dd, J=8 .4Hz, 4Hz) , 7 . 83 (1H, s) , 8 . 1 1 ( 2H , d , J- 8 . 8Hz) , 
8 . 30 (1H, dd, J=8 . 4Hz , 1 . 6Hz) , 8.81 ( 1H , dd , J=4Hz , 1 . 6Hz) , 11 . 05- 
11 . 15 (1H, br- s) . 
ESI -Mass ; 407 (MH* ) . 

FyamplP 2S1 S ynthps i s of l^U - pMwI ni nfira z i n - 4 - vl ) - 3- (4- 
niprhoy yphPnyl ) - 2 , - n * p>i t-hy r 3 d j n e di hvdrochl ori de 
(2S1 - 1 ) 1 -Rrnmo - 4. -pyri H inprarhoxal dehvdft 
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CHO 




3 -Bromopyridine (1.582 g) was dissolved in 
tetrahydrof uran (20 ml), followed by the addition of a 1 . 5M 
solution of lithium di i sopropylamide/cyclohexane (7.3 ml) in 
nitrogen atmosphere at -70 °C, and the resulting mixture was 
stirred for 5 min . Continuously, 4 - f ormylmorpholine (3 ml) was 
added thereto and stirried for 20 min, followed by the further 
stirring at room temperature for 30 min. An aqueous solution 
of saturated ammonium chloride was added to the reaction mixture, 
and then it was extracted with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl ace tate/hexane system) , to give 
the title compound as a colorless solid (749 mg , yield; 40%) . 
r H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 7 . 7 0 ( 1H , d , J= 4 . 6Hz ) , 8.91(lH,s), 
10 .36 (1H, s) . 

( 2 SI - 2 ) ^ - ( 4 - Mfit-hoxyphpnyl fithynyl ) - 4 - pyri d i nprarhnxa 1 dphydp 




In the same manner as in Example 177, the title compound 
was obtained as a pale yellow solid (4.965 g, yield; 82%) from 
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3 -bromo-4 -pyridinecarboxyaldehyde (4.755 g) and 4- 
methoxyphenylacetylene (3,742 g) . 

1 H-NMR(400MHz, CDC1 3 ) ; S (ppm) 3.86(3H,s), 6 . 9 3 { 2H , d , J= 8 . 8Hz ) , 
7 .70 (1H, dd, J=5 . 2Hz, 0 . 8Hz) , 8 . 7 0 ( 1H , dd , J- 5 . 2Hz , 0 . 8Hz) , 
8.94 (lH,d, J= 0.8Hz) , 10.62 (lH,s) . 

(?m . ^ - ( d - Mpt-hnyyphpnyl Pthyny l ) - 4 - pyri d i t ip alr j oximft 




N^OMe 

3- (4 -Methoxyphenylethynyl) -4-pyridinecarboxaldehyde 
(4.965 g) was dissolved in ethanol (70 ml), a solution of 
hydroxylamine hydrochloride (2.179 g) and sodium acetate 
(3.429 g) in water (18 ml) was added thereto, and then the mixture 
was stirred at 70°C overnight. After cooling as it was, the 
reaction mixture was evaporated and partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a yellow 
solid (4.724 g, yield; 96%). 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 3.85(3H,s), 6 . 9 2 ( 2H , d , J- 8 . 8Hz ) , 
7.51 (2H,d, J=8.8Hz) , 7 . 7 3 ( 1H , dd , J- 5 . 2H z , 0 . 8H z ) , 7.97 (1H, s) , 

8.50(lH,dd, J= 5.2Hz, 0.8Hz) , 8.62(lH,s) , 8 . 7 8 ( 1H , d , J= 0 . 8Hz ) . 

( 2 S 1 = A ) 3 - fA.MP M io v yr^^^Y 1 ) -2 > 6 -nanht.hvri rii ne-2 -oxi de 

4 81 



3 - (4 -Methoxyphenylethynyl) -4 -pyridine aldoxime (4 .724 
g) was dissolved in ethanol (100 ml) , followed by the addition 
of potassium carbonate (2.768 g) /water (30 ml) solution, and 
the mixture was stirred at 70°C for 50 min. After cooling as 
it was, the resulting insoluble matters were collected by 
filtration, and then washed with water and ethanol, to give the 
title compound as a dark green solid (3.757 g, yield; 75%). 
1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 3.89(3H,s), 7 . 04 ( 2 H , d , J= 8 . 8Hz ) , 
7.50 (1H, dd, J=6 .2Hz, 0 . 8Hz) , 7 . 7 7 ( 2H , d , J= 8 . 8Hz) , 7 . 88 (1H, s) , 
8.61(lH,d, J = 6.2Hz) , 8.85 (1H, s) , 8 . 7 8 ( 1H , d , J= 0 . 8Hz ) . 
( 2 s i - S ) i - M -Ki-v>yi pi pp ra7i n - 4 - y "M - 3 - (4 - me thoxvphen vl ) -2 . 6- 

naphhhyri r\ i n & r\ i hy r\ r or h 1 orifie 




3- (4 -Methoxyphenyl) - 2 , 6 - naphthyr idine - 2 - oxide (234 mg) 
was dissolved in phosphorus oxychloride (6 ml), and the 
resulting mixture was heated under stirring at 110°C for 20 min. 
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After cooling as it was, the reaction solution was evaporated. 
To the resulting residue was added 1 - ethylpiperazine (20 ml), 
which was then heated under stirring at 160°C for 45 min. The 
reaction mixture was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by (NH) silica 
gel column chromatography (ethyl acetate/hexane system) , and 
then the resulting product was converted into a hydrochloride 
in a conventional manner, and recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (91 mg, yield; 22%) . 
Hydrochloride : 
m.p.; 157-160°C 

X H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 3 1 ( 3H , t , J = 7 . 2Hz ) , 

3.19(lH,q, J = 7.2Hz) , 3 . 21 ( lH ff q, J-7 . 2Hz) , 3 . 2 9 ( 1H , t , J= 1 0 . 3Hz ) , 

3 . 32 (1H, t, J = 10 . 3Hz) , 3.59(2H,d,J=10. 3Hz) , 

3 . 61 (2H, t, J-12 . 8Hz) , 4 . 0 9 ( 2H , d , J= 1 2 . 8H z ) , 7 . 0 9 ( 2H , d , J= 8 . 8Hz ) , 
8 . 10 (1H, d, J=6Hz) , 8 . 16 (2H, d, J=8 . 8Hz) , 8 . 19 (1H, s) , 
8 . 61 (1H, d, J=6Hz) , 9.49(lH,s), 11 . 20 (1H, br- s) . 
ESI-Mass; 349 (MH* ) . 

FyampIP 352 ^ynthPR i K of 5 - M - Pthvl T) i DfiFfl 7 , i H z 4 -Vl ) - 7 - (4 - 
mpthoxyphpnyl ) -1 r f; - naphthyri np f^ihydrnrhl ori de 
( 2S? - 1 ) ?-MPt-hy 1 -M-mPfhylniml-inRiTiifip 
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o 

NHMe 

To ethyl 2 -methylnicotina te (24.2 g) was added a solution 
of 40% methylamine in methanol (150 ml) , which was then heated 
in a sealed tube at 50°C overnight. The reaction mixture was 
evaporated, to give the title compound as a pale yellow solid 
(20.781 g, yield; 95%) . 

l H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 3 . 27 (3H, s) , 4.08(3H,s), 
7.48 (1H, dd, J = 7 . 8Hz, 4 . 8Hz) , 8.16 (1H, dd, J = 7 . 8Hz, 1 . 6Hz) , 
8 . 87 (1H, dd, J-4 . 8Hz, 1 . 6Hz) . 

f - ?.) 2- [2 - (4-MPthnx yphpriyl ) - 2 - hydroxys th eny 1 1 - N - 
met.hylni cot i n amide 




OMe 



2 -Methyl -N-methylnicotinamide (4.505 g) was dissolved in 
tetrahydrof uran (150 ml) , followed by the dropwise addition of 
a solution of 1 . 5M lithium diisopropylamide in cyclohexane (40 
ml) in nitrogen atmosphere at -30 to -20°C, and the mixture was 
stirred for 50 min . After cooling to -78°C, 4- 
methoxybenzoni trile (3.995 g) /tetrahydrof uran solution (20 
ml) was added dropwise thereinto . After the mixture was stirred 
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for 1 hr as it was, the cooling bath was removed, and then it 
was stirred overnight. An aqueous solution of saturated 
ammonium chloride was added thereto, and then the mixture was 
extracted with ethyl acetate. The resulting organic layer was 
washed with water, dried (over MgSOj and evaporated. A small 
amount of ethyl acetate was added to the resulting residue, and 
then the resulting insoluble matters were collected by 
filtration, to give 5.395 g of the title compound as a yellow 
solid . 

X H - NMR (40 0MHz , DMSO - d 6 ) ; <5 (ppm) 2 . 7 5 ( 3H , d , J= 4 . 8Hz) , 3 .79 (3H, s) , 
5 . 62 (1H, s) , 6 . 90 (1H, dd, J=7 . 6Hz, 4 . 8Hz) , 7.01 (2H, d, J=8 . 8Hz) , 
7 . 52 (2H, d, J=8 . 8Hz) , 7 . 5 3 ( 1H , dd , J = 7 . 6 Hz , 2Hz) , 
8 . 27 (1H, q, J = 4 . 8Hz) , 8 . 4 2 ( 1H , dd , J = 4 . 8Hz, 2Hz) . 

7- (4-MP tbnyyphfinyn - 1 . 6 - naph thyr i d i n - 5 - ffiH) - one 




O 



2- [2- (4 -Methoxyphenyl) - 2 - hydroxye thenyl ] -N- 
methylnicotinamide (2 . 509 g) was added to a 29% aqueous solution 
of ammonia (100 ml) and dioxane (50 ml) , which was then heated 
in a sealed tube at 170°C overnight. After cooling as it was, 
the resulting insoluble matters were collected by filtration, 
to give the title compound as a dark green solid (1.694 g, yield; 
73%) . 
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X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 3 . 8 3 (3H, s) , 6 . 87 (1H, s) , 
7 . 07 (2H, d, J = 8 . 8Hz) , 7 . 4 6 (1H, dd, J=8Hz, 4Hz) , 
7.81(2H,d, J= 8.8Hz) , 8 . 4 5 ( 2H , d , J= 8 . 8Hz ) , 
8 .45 (1H, dd, J=8Hz, 1 . 6Hz) , 8 . 91 ( 1H, dd, J-4 . 4Hz, 1 . 6Hz) . 

5- M -F,thy1pipftra7in-4-yl) - 7- (4 - mfithnxyphpnyl ) - 1 r fi - 
napht-h y-r-i rlinp d i hydrochl oridp 



me thoxyphenyl ) - 1 , 6 - naphthyridin - 5 - ( 6H) - one (1.505 g), and the 
resulting mixture was heated under stirring at 100°C for 6 hr . 
After cooling as it was, the reaction mixture was evaporated, 
followed by the addition of 1 - ethylpiperaz ine (10 ml) . The 
resulting mixture was heated under stirring at 150°C overnight, 
and then evaporated. The resulting residue was purified by 
silica gel column chromatography (methylene chloride/methanol 
system) , and then the resulting product was converted into a 
hydrochloride in a conventional manner, and recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as yellow crystals (1.974 g, yield; 78%). 
Hydrochloride : 




Et - 



Phosphorus oxychloride (10 ml) was added to 7-{4- 
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m.p. ; 242-245 C 

a H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 0 { 3H , t , J = 7 . 2Hz) , 3 . 14 - 

3 . 35 (4H,m) , 3 . 54 - 3 . 6 8 ( 4H , m) , 3 . 82 (3H, s) , 4.08 ( 2H , d , J« 14Hz ) , 

7 . 0 8 (2H, d, J=8 . 8Hz) , 7 . 6 6 ( 1H , dd , J= 8 . 4Hz, 4 . 2Hz) , 8 . 00 (1H, s) , 

8 . 17 (2H, d, J=8 . 8Hz) , 8 . 7 1 ( 1H , dd , J= 8 . 4Hz , 1 . 6Hz) , 

9 . 09 (1H, dd, J=4 . 2Hz, 1 . 6Hz) -, 11 . 2 8 ( 1H , br - s ) . 

ESI - Mass ; 349 (MH*) . 

Fvampl p 2 53 Synfhps i g of 5 - T4 - (7. -hy^rnyypfh nyy) phenyl ] - 7 - 
(A -mPt-hyl pippi-a^in-l - y 1 ) fhi Pnn f ^ r ^ -r] pyri d i hyri-rorhl nridp 




An oil (794 mg) was obtained from 7 - chloro- 5 - (4 - 
me thoxyme thoxypheny 1 ) thieno [2 , 3 - c] pyridine (432 mg) obtained 
by the same treatment as in Example 18 and N-methylpiperazine 
(8 ml) . To the resulting oil was added 5N hydrochloric 
acid/ethanol (6 ml), and the mixture was heated under reflux 
for 3 hr . The reaction solution was cooled and subsequently 
neutralized with a 5N aqueous solution of sodium hydroxide, and 
then extracted with chloroform. The resulting organic layer 
was washed with water, dried and evaporated, to give 5-(4- 
hydroxyphenyl ) - 7 - (4 -methylpiperazin- 1 - yl ) thieno [2,3- 
c] pyridine (433 mg) . To a solution of the resulting compound 
in dimethylf ormamide ( 6 ml) were added 60% sodium hydride (212 
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mg) and 2 -bromoethoxy t-butyldimethylsilane (1.7 ml) , and the 
mixture was reacted at 80°C for 3 hr. The reaction solution 
was poured into an aqueous solution of saturated ammonium 
chloride, and then extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and 
evaporated. Sequentially, to the resulting residue were added 
tetrahydrof uran (10 ml) and 1 . 0M tetrabutylammonium 
f luoride/tetrahydrofuran solution (10 ml) , and the mixture was 
stirred at room temperature for 30 min . The reaction solution 
was partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and evaporated. The 
resulting residue was purified by NH-silica gel column 
chromatography (hexane/ethyl acetate system) , to give a yellow 
oil (210 mg, yield; 43%) . The resulting oil was converted into 
a hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 141-143°C 

1 H - NMR ( 4 0 0 MHz , DMS0-d 6 ) ; <5 (ppm) 2.83(d,J=4.8Hz,3H), 3.14- 

3 . 29 (m, 2H) , 3 . 4 9 - 3 . 5 8 (m , 4H ) , 3 .75 ( t , J = 4 . 8Hz, 2H) , 

4.05(t, J=4.8Hz,2H) , 4 . 4 0 ( d , J= 14 . 0Hz , 2H ) , 7 . 0 5 ( d , J- 8 . 8Hz , 2H) , 

7 . 54 (d, J=5 . 6Hz, 1H) , 7 . 97 (s, 1H) , 8 . 0 6 (d, J=5 . 6Hz, 1H) , 

8 . 08 (d, J=8 . 8Hz , 2H) . 

MS (FAB) m/z 370<M+H)\ 

Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 5 (ppm) 2.39(s,3H), 2 . 6 5 ( t , J = 4 . 8Hz , 4H ) , 

488 



98046PCT 



3.83 (t, J=4 . 8Hz, 4H) , 3 . 99 (t, J=4 . 4Hz, 2H) , 4.15 (t, J- 4 .4Hz, 2H) , 
7 . 00 (d, J-8 . 8Hz, 2H) , 7 . 3 3 ( d , J= 5 . 6Hz , 1H) , 1 . 55 ( d, J= 5 . 6Hz , 1H) , 
7.62 <s, 1H) , 8.05 (d, J=8.8Hz,2H) . 

Kvampl f> 7.54 .gynl-hfisis of 7 - (1 - fithylpi perazin • 4 -yl ) -5- T4- M - 
hyHrnvyppnl-yl } pheny l ] fhi pnn f 2 r ^ -r) pyridine dihyrfrnrhl nri Hp 



pentanoylphenyl) thieno [2, 3 -c] pyridine (206 mg) was dissolved 
in tetrahydrof uran (12 ml) , followed by the addition of lithium 
aluminum hydride (20 mg) under ice-cooling, and the mixture was 
stirred for 15 min . To the reaction mixture were sequentially 
added water (20 ml) , 5N sodium hydroxide (20 ml) and water (60 
ml) . The resulting insoluble matters were filtered off through 
Celite, and then the resulting filtrate was evaporated. The 
resulting residue was purified by (NH) silica gel column 
chromatography (ethyl ace ta te/hexane system) . The resulting 
product was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as a 
yellow amorphous (196 mg, yield; 80%). 



OH 





N 



7- ( 1 - Ethylpiperazin - 4 -yl ) -5- (4- 
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Hydrochloride : 

*H - NMR ( 4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 0.83(3H,t,J=7Hz), 1.08- 

I. 3 0 (4H,m) , 1 . 29 (3H, t , J = 7 . 2 Hz) , 1 . 52 - 1 . 6 8 ( 2H, m) , 3.12- 
3.22(4H,m), 3 . 54-3 . 63 (4H,m) ,. 4 . 4 0 ( 2H , d , J= 1 4Hz ) , 

4 . 54 (1H, t, J-6 . 4Hz) , 1 . 4 0 (2H, d, J=8Hz) , 1 . 5 5 ( 1H , d , J= 5 . 4Hz ) , 
8 . 00 (1H, s) , 8 . 05 (2H, d, J=8Hz) , 8.06(lH,d,J=5.4Hz), 11.10- 

II . 20 (1H, br-s) . 
ESI-Mass; 410 (MH* ) . 

KvampIP ^SS Synthpsj R of 7 - ( 1 - ethylpiperazin- 4 - y 1) - S - f 4 - ( 1 - 
hyrirnxy- 1 - mpfhy 1 hu t y 1 ) phenyl 1 thi pno f2 . 3 - cl pyri dinp 
d i hyd roch 1 nride 




I 



In the same manner as in Example 254, the hydrochloride 
of the titled compound was obtained as a yellow amorphous (149 
mg, yield; 60%) from 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 5 - ( 4 - 
isopentanoylphenyl ) thieno [2 , 3 - c] pyridine (212 mg) . 
Hydrochloride: 

l U -NMR (400MHz, DMSO-d 6 ) ; <5 (ppm) 0.89(3H,d,J=6.4Hz) , 

0 . 9 0 (3H, d, J=6 . 4Hz) , 1 . 2 9 ( 3H , t , J-7 . 2Hz ) , 1 . 3 2 - 1 . 4 0 ( 1H , m) , 
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1.53-1.70(2H,m) . 3 .13-3 .22 (4H,m) . 3 . 54 - 3 . 63 (4H, m) , 
4 .40 (2H, d, J=14Hz) , 4 . 6 0 (1H, dd, J=8 . 6Hz, 5Hz) , 
7.41(2H,d, J=8.4Hz) . 7 . 55 ( 1H, d, J=5 . 4Hz) , 8.00(lH,s), 
8.05(2H,d. J=8.4Hz) , 8 . 06 ( 1H, d, J=5 . 4Hz ) , 11 . 10 - 11 . 2 0 ( 1H , br - 
s) . 

ESI-Mass; 410 (MH*) . 

FvampIP 3 56 gynt-hPsis of 7 - M - P t h vl ID 1 OP. TH 7. j T1 - 4 - Vl ) - 5 - \ 4 - { 3 - 

hyrlT-ovy- 1 - f 1 nnrnprnpyl \ pbpnyl 1 thi pnn 12 . 3 - r 1 pyri dine 
rii hyrl -rrrnh 1 p-ri rip 



In the same manner as in Example 27, the hydrochloride 
of the title compound was obtained as a hygroscopic yellow 
amorphous (101 mg, yield; 20%) from 7 - ( 1 - e thylpiperaz in - 4 - 
yl) - 5 -bromothieno [2 , 3 - c] pyridine (330 mg) . 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 2 9 (3H , t , J-7 . 2Hz ) , 1.65- 

2.20(2H,m), 3 . 10 - 3 . 24 (4H , m) , 3 . 3 0 - 3 . 6 5 ( 6H . m) . 

4 . 42 (2H, d, J=13 . 6Hz) , 5.70 ( 1H , ddd , J = 4 8Hz , 9 . 2Hz, 4Hz) , 

7 . 48 (2H, d, J=8 . 8Hz) , 7 . 5 6 ( 1H , d , J = 5 . 6Hz ) , 8.05(lH,s), 

8 . 08 (1H, d, J=5 . 6Hz) , 8 . 1 5 ( 2H , d , J- 8 . 8Hz ) , 11 . 05 - 11 . 15 ( 1H , br - 
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S) . 

ESI -Mass ; 400 (MH*) . 

F.yampl ^ 2S7 ^ynfhPR i g nf S - T4 - (3 - hydroxvnronvl ) - 1 - 
rhl nrnphPnyl 1 - 7 - f4 - g l->>y1 pi ppra7in - 1 -yl ) t.hi pnn \2 . ^ - 
qJ pyri d±Oe nxal ate 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 1 -bromo- 4 - (3 - ace toxypropyl ) - 3 - 
chlorobenzene (948 mg) and 5 - bromo - 7 - ( 4 - e thylpiperazin - 1 - 
yl) thieno [2 , 3 - c] pyridine (243 mg) . To the resulting oil were 
added te trahydrof uran (10 ml) and 1.0 M lithium aluminum 
hydride/ te trahydrof uran solution (0.8 ml) under ice-cooling, 
and the mixture was reacted under ice-cooling for 1 hr. 
Subsequently, water (0.03 ml), a 5N aqueous solution of sodium 
hydroxide (0.03 ml) and water (0.09 ml) were sequentially added 
to the resulting mixture, and then the mixture was stirred at 
room temperature for 1 hr. The resulting residue was filtered, 
washed with ethyl acetate, and then purified by silica gel 
column chromatography (hexane/e thyl acetate system) , to give 
a colorless oil. The resulting oil was converted into an 




OH 
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oxalate in a conventional manner, to give the oxalate of the 
title compound as white crystals (205 mg, yield; 60%) . 
Oxalate : 
m.p.; 114-116°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.2 2 (t, J=7.2Hz, 3H) , 

1.76 (t, J=7 . 6Hz, 2H) , 2.78 (t, J=7 . 6Hz, 2H) , 2.99 (q, J=7 . 2Hz, 2H) , 

3 . 2 0 (br, 4H) , 3 .48 (t, J-7 . 6Hz, 2H) , 3 . 89 (br, 4H) , 

7.44 (d, J= 8.0Hz, 1H) , 7 . 5 5 ( d , J=5 . 2Hz , 1H ) , 8 . 02 (d , J= 8 . 0Hz , 1H) , 
8.05(s,lH) , 8.0 8 (d, J= 5.2Hz, 1H) , 8.14 (s,lH) . 
MS (FAB) m/z 416 (M+H)*. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.16 ( t , J = 7 . 2Hz , 3H ) , 1.91- 
1 . 98 (m, 2H) , 2.52 (q, J=7 . 2Hz, 2H) , 2 . 69 (t, J=4 . 8Hz, 4H) , 
2 . 88 (t, J=7 . 6Hz, 2H) , 3 .73 (t, J=7 . 6Hz, 2H) , 3 . 85 (t, J=4 . 8Hz, 4H) , 
7 . 31 (d, J=8 . 0Hz , 1H) , 7 . 3 4 (d, J=5 . 6Hz, 1H) , 7 . 58 (d, J=5 . 6Hz, 1H) , 
7 . 64 (s, 1H) , 7.90 (dd, J=8 .0,2. 0Hz, 1H) , 8 . 09 (d, J = 2 . 0Hz , 1H) . 
F.yampl p 2 5 8 Synl-hgsi s of 7 - M - g thy 1 p i ppr a z i n - 4 - y 1 ) - 5 - \ 3 - ( 2 - 
byHrnyyprhnxy) phenyl 1 fhipnn[2 f ^ -rl pyri dinp rii hydrorhl nridp 
( S> Sft - 1 ) 1 -Rrnmnphpnnxypthyl acetate 



In the same manner as in Example 300 - 2 , the titled compound 
was obtained as a colorless oil- (11.213 g, yield; 74%) from 
3 -bromophenol (10.062 g) and 2-bromoethyl acetate (24.4 g) . 
a H-NMR (400MHz , CDCI3) ; <5 (ppm) 2.10(3H,s), 4 . 15 ( 2H , t , J= 4 . 6Hz ) , 




II 
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4 .41 (2H, t,J-4 . 6Hz) , 6 . 85 (1H, ddd, J=8Hz, 2 .4Hz, 1 . 2Hz) , 7 . 07- 
7 . 12 (2H,m) , 7 .15 (1H, t, J=8Hz) . 

(^ft-P.) 7 - M .F!thy1pipftra7in-4-y1 ) - 5 - f 3 - (2- 

hyHrnvypt-bnYy) phenyl ] thipnn(^ f 3 - cl pyridi n ed i h ydroch 1 or i fie 



In the same manner as in Example 161-1, 3- 
tributyls tannylphenoxye thy 1 acetate of was obtained as a 
colorless oil (2.255 g) f rom 3 - bromophenoxye thyl acetate (3.454 
g) and bis ( tributyl tin) (5.1 ml). A part (394 mg) of the 
resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - 
bromothieno [2 , 3 - c] pyridine (137 mg) were treated in the same 
manner as in Example 300-4, to give the hydrochloride of the 
title compound as pale yellow crystals (34 mg, yield; 18%) . 
Hydrochloride : 
m.p.; 132-13 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 2 9 ( 3H , t , J = 7 . 2Hz ) , 3.13- 

3.22(4H,m), 3 . 5 8 ( 2H , t , J= 1 4 . 4H z ) , 3.62(2H,d,J=ll. 2Hz) , 

3 . 74 (2H, t, J = 5 . 2Hz) , 4 . 07 ( 2H , t , J= 5 . 2Hz ) , 4 . 4 0 ( 2H , d , J= 14 . 4Hz ) , 

6.97 (1H, ddd, J=8Hz ,2.6Hz,1.6Hz), 7 . 37 (1H, t, J=8Hz) , 

7 . 55 (1H, d, J=5 . 6Hz) , 7 . 6 8 ( 1H , dd , J=2 . 6Hz , 1Hz ) , 
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7 . 69 (1H, ddd, J=8Hz, 1 . 6Hz, 1Hz) , 8.05(lH,s), 8.06 (lH # d, J-5.6Hz) , 
11.15-11.25 (lH,br-s) . 
FAB-Mass; 384 (MH*) . 

Flyamplfi 259 Synt-hpsi g nf 7 - (A - gfhyl pi ppra7.in - 1 -yl ) - S - ( A - 
hyrirnxypthoxyphenyl ) th i eno T 2 . 3 - c 1 pyri dinp hydrnrhlori rfp 
( 2 R Q - 1 ^ 3 -Rronio- 2 - f hi ophenecarboxal dehyde 



Methyl 3 - amino - 2 - thiophenecarboxyla te (23.5 g) was 
converted into methyl 3 -bromo- 2 - thiophenecarboxylate (20.8 g) 
by Sandmeyer' s method, and the resulting ester was reduced with 
lithium aluminum hydride (2.8 g) . Continuously, the resulting 
compound was oxidized with activated manganese dioxide (30.0 
g) , to give 14.5 g of the title compound. 

( 2 SQ -2 ) 1 - f M r 3 - Pi oxol an - 2 - yl ) methyl oxyl - 4 - i odnhenTi^ne 



A suspension of 65% sodium hydride (9.3 
g) /dimethyl formamide (100 ml) was ice-cooled, followed by the 
addition of 4-iodophenol (50.5 g) /dime thyl formamide (200 ml) 
solution, and the mixture was stirred for 3 hr . To the mixture 
solution was added (1,3- di oxol an - 2 - yl ) methyl bromide (46.0 g) , 
and the mixture was reacted at 60°C for 1 day. The reaction 
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solution was poured into water, and extracted wi th ethyl acetate. 
The resulting organic layer was washed with water and brine, 
and then dried (over magnesium sulfate) . The solvent was 
removed, and the resulting residue was purified by NH silica 
gel column chromatography (chloroform) , and then 
recrystallized from ethyl ace ta te/hexane , to give 32.7 g of the 
title compound as pale yellow prisms. 

(2Sq-^) 1 - [ (J r 3 zll2 ovol an - 2 - yll mpthyl oxyl - 4 - ethynyl bftn?pnp 



1 - [(1,3- Dioxolan - 2 -yl ) methyloxy] - 4 - iodobenzene (36.3 g) 
and trimethylsilylacetylene (50.0 g) were reacted in the 
presence of bis triphenylphosphinepalladium dichloride (2.50 
g) and cuprous iodide (1.25 g) , in trie thylamine (140 ml) and 
pyridine (70 ml) at 60°C for 2 hr. The reaction solution was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried and concentrated. 
The resulting residue was dissolved in methanol and treated with 
2N sodium hydroxide, to give 20.1 g of the title compound. 
(2SQ-4) ^ - [2 - (4 -Mfit-hoxyphfmyl ) ethynyl 1 - 2 ■ 
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3 -Bromo- 2 - thiophenecarboxyaldehyde (7.5 g) and 1- 
[ (1 , 3 -dioxolan- 2 -yl) methyloxy] -4 - ethynylbenzene (7.8 g) were 
reacted in dimethylf ormamide (25 ml) , in the presence of 
bis triphenylphosphinepalladium dichloride (0.48 g) , cuprous 
iodide (0.13 g) and tri e thylamine (25 ml) at 60°C for 12 hr. 
The reaction solution was evaporated, extracted with ethyl 
acetate, washed with water and dried. The solvent was removed, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system) , to give 7.2 g of 
the title compound as a pale yellow oil. 

(259-5) 5 - ( 4 -Methoxvohenvl ) thi eno \2 . 3 -rlpyriHinP- fi>nxidP 



3 - [2 - (4 -Methoxyphenyl) ethynyl] -2 - 
thiophenecarboxyaldehyde (7.2 g) , hydroxylamine hydrochloride 
(2.4 g) and sodium acetate (3.3 g) were reacted in ethanol (100 
ml) at 60°C for 2 hr. Then the resulting solution was 
concentrated. Potassium carbonate (3.0 g) , water (10 ml) and 
1-butanol (50 ml) were added to the resulting residue, and the 
mixture was reacted at 100°C for 3 days. The reaction solution 
was evaporated, extracted with methylene chloride, washed with 
brine and dried. The solvent was removed, and the resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/me thanol system), to give 3.04 g of the 
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title compound as a white amorphous. 

7- U -Ethyl pipffrazin-1 -yl) -5- (4- 
methoxyphenyl )rhieno[2,3-r:] pyri di ne 




5 - (4 -Methoxyphenyl ) thieno [2 , 3 - c] pyridine -6- oxide (3.0 
g) was reacted with phosphorus oxychloride (15 ml) at 100°C for 
3 hr . The reaction mixture was poured into ice-water, 
neutralized with sodium carbonate and extracted with ethyl 
acetate. The organic layer was washed with water and brine and 
dried. The extract was filtered through silica gel, and the 
column was washed with ethyl acetate. The filtrates were 
combined and concentrated. The resulting 7 - chloro - 5 - ( 4 - 
methoxyphenyl ) thieno [2 , 3 - c] pyridine (2.1 g) was reacted 
reacted in N - e thylpiperaz ine (5 ml) and dimethyl sulfoxide (20 
ml) with potassium carbonate (5.0 g) at 100°C for 1 day. The 
reaction solution was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water and extracted with 
ethyl acetate. The organic layer was washed with water and 
dried. Then, the solvent was removed, and the resul ting residue 
was purified by silica gel column chromatography (methylene 
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chloride/methanol system) , to give 0.93 g of the title compound 
of as a pale brown oil. 

(25Q-7) 7- r4-Rrhy1pipP-r*7.in-4-y1 1 -S - (d- 
hydrox yphpnyl ) fhipnn f^ f ^-r] pyri f^inp 



7- (4 -Ethylpiperazin- 1 -yl) -5- (4- 
methoxyphenyl) thieno [2 , 3 - c] pyridine {0.43 g) was reacted with 
48% hydrobromic acid (10 ml) at 120°C for 2 hr . The reaction 
solution was cooled, and then neutralized with 5N sodium 
hydroxide and extracted with chloroform. The resulting 
organic layer was washed with water, dried and concentrated. 
The resulting pale brown solid was washed with hexane/ethyl 
acetate (20:1), to give 0.13 g of the title compound. 
( 2 5 Q - ft ) 7- f4-F,t-.hy1pippra7in-1 - yl ) -S - fA - (7- 
hyrirnxypt-hnxy) phenyl ) rhi fino f 2 . 1 - c 1 pyri dinp 




OH 





N 



499 



98046PCT 



To 7- (4-ethylpiperazin-l-yl) -5- (4- 
hydroxyphenyl) thieno [2 , 3 -c] pyridine (13 0 

mg) /dimethylf ormamide (10 ml) solution was added 60% sodium 
hydride (23 mg) at room temperature. After the evolution of 
hydrogen was ceased, dimethyl- ( t -butyl ) silyloxyethy 1 bromide 
(100 mg) was added thereto, and the mixture was reacted at room 
temperature for 12 hr . Ethyl acetate and an aqueous solution 
of ammonium chloride were added to the reaction solution. The 
organic phase was separated, washed with water, dried and 
concentrated. To the resulting residue were added ethanol (20 
ml) and a 2N aqueous solution of hydrochloric acid (10 ml) , and 
the mixture was reacted at 50°C for 30 min, followed by the 
evaporation. The resulting residue was partitioned between 
ethyl acetate and water. The organic layer was washed with 
water and brine, and dried. The solvent was removed, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate) , to give 73 mg of the title 
compound as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give 77mg of the title compound 
as a yellow powder. 
Hydrochloride : 

'H-NMR (4 0 0MHz, DMSO-dJ ; 6 (ppm) 1 . 2 8 ( t , J=7 . 2Hz , 3H) , 3.14- 
3 . 25 (m, 4H) , 3 . 54 (br- t, 2H), 3.63(br-d,2H), 3 .73 (m, 2H) , 3.90- 
4 . 18 (m, 2H) , 4.41(br-d,2H), 7 . 0 3 ( d , J= 8 . 4 Hz , 2H ) , 
7 . 54 (d, J = 5 . 6Hz , 1H) , 7 . 97 (s, 1H) , 8.03-8.10(m,2H). 

500 



98046PCT 



m.p.; 135-136°C 

MS ( FAB) m/z 384 (M+H)\ 

PlYamplft 2fi0 .^ynfhPsi g of 7 - M - Pfhyl pi ppra7in-4 -yl ) - 5 - f4 - ( 2 - 
hydroxy - 2 -mfit hyl prnpnvy) phenyl 1 thi f^no f 2 . 3 - cl Dvri di nf> 

di hydrochl pride 

(260-1) F.thyl L4 - hrnmnphpnnyy) ^ptat.fi 



Br. 




O 



In the same manner as in Example 3 00-2, the titled compound 
was obtained as a colorless solid (41.938 g, yield; 92%) from 
2-bromophenol (30.121 g) and ethyl bromoacetate (40.304 g) . 
"H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 3 0 ( 3H , t , J- 7 . 2Hz) , 
4.27 (2H, q, J=7 . 2Hz) , 4 . 59 (2H, s) , 6.80(2H,d,J=8. 8Hz) , 
7.39 (2H, d, J-8 . 8Hz) . 

(?.f>()-7) 7 - M .Rthy1p-ippra?-in-4-yn - S - [ (4 - 
Pthnvyrarhnnyl mprhnyy) phpnyl ] 1~h i pno f 2 f ^ - r ] pyri f^inp 



o 




! 
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In the same manner as in Example 161-2, ethyl (4- 
tributylstannylphenoxy) acetate was obtained as a colorless oil 
(5.594 g) from ethyl (4 -bromophenoxy) acetate (9.069 g) and 
bis ( tributyl tin) (18 ml). The resulting compound and 7-(l- 
ethylpiperazin - 4 -yl ) - 5 -bromothieno [2,3-c] pyridine (368 mg) 
were treated in the same manner as in Example 161-3, to give 
the title compound as a colorless oil (339 mg, yield; 73%) . 
X H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 1 6 ( 3H , t , J= 7 . 2Hz ) , 
1 . 31 (3H, t, J = 7 . 2Hz) , 2 . 51 (2H, q, J = 7 . 2Hz) , 2 . 68 (4H, t, J = 5Hz) , 
3.84 (4H, t, J = 5Hz) , 4.29 ( 2H , q , J= 7 . 2Hz ) , 4 .70 (2H, s) , 
6 . 99 (2H, d, J = 8 . 8Hz) , 7 . 3 2 ( 1H , d , J = 5 . 2Hz) , 7 . 54 ( 1H , d , J- 5 . 2Hz) , 
7 . 60 (1H, s) , 8 . 05 (2H, d, J = 8 . 8Hz) . 

(2 60-3) 7- (1 -Ethylpipprazin-4 -yl ) - S - [4- ( 2 - hydroxy - 2 - 
niPthyl prnpnyy) phenyl 1 thi pnn f 2 . 3 - nl pyridinp'di hyflrnrhl nri Hp 

o-r romprmnri i d p>n t i f i pfi by thp following analysis data and 

syn r.her.i c procedures 



7 - ( 1 - Ethylpiperazin - 4 -yl ) - 5 - [ (4 - 
e thoxycarbonylme thoxy ) phenyl] thieno [ 2 , 3 - c] pyridine (33 9 mg) 
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was dissolved in tetrahydrof uran (12 ml), followed by the 
addition of 3M methylmagnesium bromide/ether solution (1.3 ml) 
under ice-cooling, and the mixture was stirred for 1 hr. An 
aqueous saturated ammonium chloride was added to the reaction 
mixture, and then extracted with ethyl acetate. The resulting 
organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The resulting residue was purified by (NH) silica 
gel column chromatography (ethyl acetate/hexane system) . Then, 
the resulting product was converted into a hydrochloride in a 
conventional manner , and then recrystallized from 
ethanol/isopropyl ether, to give the hydrochloride of the title 
compound as a pale yellow solid (326 mg, yield; 88%) . 
Hydrochloride : 
m.p. ; 137-139°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; d (ppm) 1 .21 (6H. s) , 1.29(3H,t,J=7.2Hz), 
3 . 13 -3 .23 (4H,m) , 3.53(2H,t,J=13. 6Hz) , 3 . 63 (2H, d, J-ll . 6Hz) , 
3 . 76 (2H, s) , 4 . 39 (2H, d, J = 13 . 6Hz) , 7 . 03 ( 2H , d , J= 8 . 8Hz ) , 
7 . 52 (1H, d, J-5 . 6Hz) , 7 . 95 (1H, s) , 8 . 04 ( 1H , d , J= 5 . 6Hz) , 
8 . 06 (2H, d, J=8 . 8Hz) , 1 0 . 90 ( 1H , br - s) . 
FAB-Mass ; 412 (MH + ) . 

Examplp 261 Rynt-hpsi S nf 5 - p - ( 1 - by d r ov ypropy 1 ) - 4 - 
mpfhnxyphpnyl 1 - 7- (4 .pfhylpippr azin -1 - yl ) t-hiPnnf^. V 
r] pyridinp nyalafp 
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In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained prepared from l-bromo-3- (3- 
acetoxypropyl) -4-methoxybenzene (2.57 g) and 5 -bromo - 7 - (4 - 
ethylpiperazin - 1 -yl) thieno [2 , 3 - c] pyridine (1.7 g) . To the 
resulting oil were added methanol (9 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) , and the mixture was heated 
under reflux for 1 hr. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) , to give a colorless oil (188 mg, 
yield; 64%) . The resulting oil was converted into an oxalate 
in a conventional manner, to give the oxalate of the title 
compound as white crystals. 
Oxalate : 
m.p. ; 98-102°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1. 21 ( t , J-7 . 2Hz, 3H) , 1.65- 
1.78 (m,4H), 2.66(t,J=7.2Hz,2H), 2 . 97 (q, J = 7 . 2Hz, 2H) , 
3.72(br,4H), 3 . 4 6 ( t , J= 6 . 8Hz , 2H ) , 3 . 59 - 3 . 62 (m, 2H) , 3.84(s,3H), 
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7.05 (d, J= 8.4Hz , 1H) , 7 . 53 (d, J=5 . 2Hz , 1H) , 7.8 9(br,lH) . 
7 .92 (s, 1H) , 7 . 96 (d, J=8 .4Hz, 1H) , 8 . 03 (d, J=5 . 2Hz, 1H) . 
MS (FAB) m/z 412 (M+H) \ 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 16 ( t , J=7 . 6Hz , 3H) ,1.88- 

1 . 94 (m, 2H) , 2.51 (q, J=7 . 6Hz, 2H) , 2 . 6 9 (t, J=4 . 8Hz, 4H) , 

2.81 (t, J=7.2Hz,2H) , 3 . 6 5 ( t , J= 6 . 0Hz , 2H ) , 3 . 84 ( t , J= 4 . 8Hz , 4H) , 

3 . 8 8 (s, 3H) , 6 . 94 (d, J=8 . 8Hz , 1H) , 7 . 3 2 (d, J=5 . 6Hz, 1H) , 

7.54 (d, J=5.6Hz,lH) , 7.61{s r 1H) , 7 . 87 (d , J=2 . 4Hz , 1H) , 

7.94 (dd, J-8 . 8, 2 . 0Hz, 1H) . 

ffvampl p 262 Synt-hps is of 5 - \ 4 - ( 3 - h vd rox vnr odvI ) = 3 - 
ry^nnphpnyi 1 - 7 - (d -gi-h y i p^pp^^ D ■ 1 -yl ) tbi finn f 2 . 3 -el ovri dine 

ova 1 a t R 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained from l-bromo-4 - (3- 
acetoxypropyl ) - 3 - cyanobenzene (610 mg) and 5 -bromo - 7 - (4 - 
ethylpiperazin- 1 -yl) thieno [2, 3-e]pyridine (164 mg) . To the 
resulting oil were added THF (5 ml) , carbon tetrachloride (5 
ml) and triphenylphosphine (630 mg), and the mixture was reacted 
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at 60°C for 2 hr. The reaction solution was partitioned between 
ethyl acetate and water, and the resulting organic layer was 
extracted with 2N hydrochloric acid. The aqueous layer was 
basif ied with 2N sodium hydroxide, and then back - extrac ted with 
ethyl acetate. The resulting organic layer was washed with 
water, dried and evaporated. To the resulting residue were 
added methanol (10 ml) and a IN aqueous solution of sodium 

o 

hydroxide (1 ml), and the mixture was reacted at 50 C for 30 
min. The reaction solution was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
brine, dried and evaporated. The resulting residue was 
purified by NH - silica gel column chromatography (ethyl 
acetate/hexane system), to give a yellow oil (75 mg , yield; 38%) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p.; 132-134°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.23(t,J=7.2Hz,3H), 1.76- 
1 . 84 <m, 2H) , 2.88 (t, J-7 . 6Hz , 2H) , 3.06 (q, J = 7 . 2Hz , 2H) , 
3 . 27 (br, 4H) , ,3 . 48 ( t . J-5 . 2Hz, 2H) , 3.92 (br, 4H) , 

7 . 5 6 (d, J=5 . 6Hz, 1H) , 7.60 (d, J=8 .4Hz, 1H) , 8 . 1 0 ( d , J= 5 . 6 Hz , 1H ) , 
8.13(S,1H), 8. 38(dd,J=8. 4,1.6Hz, 1H) , 8 . 4 9 { d , J- 1 . 6Hz , 1H ) . 
MS (FAB) m/z 407 (M+H) * . 
Free compound: 

2 H - NMR { 4 0 0 MHz , CDCl 3 ) ; 8 (ppm) 1 . 17 (t, J = 7 .6Hz, 3H) , 1.95- 
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2.05 (m,2H) , 2 . 53 (q, J=7 . 6Hz , 2H) , 2 . 7 0 ( t , J=4 . 8Hz , 4H) , 

3.00 (t, J=7.6Hz,2H) , 3 .75 ( t , J = 6 .4Hz, 2H) , 3 . 87 ( t , J=4 . 8Hz , 4H ) , 

7 . 37 (d, J = 5 . 6Hz, 1H) , 7 .43 (d, J=8 . OHz, 1H) , 7.61 (d, J=5 . 6Hz, 1H) , 

7 . 6 5 (s, 1H) , 8 . 2 2 (dd, J=8 . 0, 2 . OHz, 1H) , 8 . 37 (d, J=2 . OHz, 1H) . 

FYPTnpiP 263 gynhh^g-i R of 5 - f2- U-mornhol invl ) dvt idin-5-vl 1 - 

7 . ( A - Pthy1pippra7iTi - 1 - y 1 LtJb 3 pnn \ 2 , 3 - c 1 nvri dine 

hyHrnrhl ori de 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained (209 mg , yield; 83%) from 5-bromo- 
2 - (4 -morpholinyl) pyridine (756 mg) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin- 1 -yl) thieno [2 # 3 - c] pyridine (200 mg) . The 
resulting oil was converted into an oxalate in a conventional 
manner, to give the oxalate of the title compound as white 
crystals . 
Oxalate : 
m.p.; 182-185°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1.32(t,J = 7.2Hz,3H), 3.15- 
3 .27 (m, 4H) , 3 . 58 - 3 . 6 6 (m, 4H) , 3 . 7 6 - 3 . 7 9 (m , 8H) , 
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4.44<d, J=14.0Hz,2H) , 7 . 4 5 (d, J=9 . 6Hz , 1H) , 7 . 5 6 ( d , J= 5 . 6Hz , 1H ) , 
8.11 (s, 1H) , 8.13(d, J-5.6Hz,lH) , 8 . 67 (d, J= 9 . 6Hz , 1H) , 
8.69(s,lH) . 

MS (FAB) m/z 410{M+H)\ 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1 . 16 ( t , J-7 . 6Hz , 3H) , 
2.51 (q, J-7 . 6Hz, 2H) , 2 .68 (t, J=5 . 2Hz, 4H) , 3.58 ( t , J= 5 . 2Hz , 4H ) , 
3.8 5 (t, J = 5.2Hz, 8H) , 6.72 (d, J=8.8Hz, 1H) , 7.33 (d,J = 5.6Hz, 1H) , 
7 . 5 6 (d, J = 5 . 6Hz, 1H) , 7 .57 (s, 1H) , 8 . 2 1 (dd , J= 8 . 8 , 2 .4Hz, 1H) , 
8 . 97 (d, J = 2 . 4Hz # 1H) . 

Kvamplp 264 fiynfhfts i g of s - f2 - (A - thi omorphol invl ) r>vri d i n - 5 - 
y 1 1 - 7 - f A - pfhyl pi pf>ra r.i n - 1 - y 1 ) th i eno T 2 . 3 - r. 1 Dvri dine 
hyrirnrhl nri de 




In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (240 mg, yield; 92%) from 
5 -bromo- 2 - (4 - thiomorpholinyl ) pyridine (848 mg) and 5-bromo- 
7 - (4 -ethylpiperazin- 1 -yl) thieno [2 , 3 -c] pyridine (2 00 mg) . 
The resulting oil was converted into a hydrochloride in a 
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conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 201-203°C 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; 6 (ppm) 1.31 (t, J = 7 . 2Hz,3H) , 

2 .75 (br, 4H) , 3 . 16 - 3 . 2 6 (m, 4H) , 3 . 5 5 - 3 . 6 6 (m, 4H) , 4 . 10 (br, 4H) , 

4 .42 (d, J- 14 . 0Hz , 2H) , 7.36 (br, 1H) , 7 . 56 (d, J=5 . 6Hz, 1H) , 

8 . 07 (s, 1H) , 8 . 11 (d, J=5. 6Hz, 1H) , 8.54 (br, 1H) , 8 .73 (s, 1H) . 

MS (FAB) m/z 426(M+H)\ 

Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; (5 (ppm) 1 .16 (t, J = 7 . 6Hz, 3H) , 

2 . 53 (q, J = 7 . 6Hz, 2H) , 2 . 6 6 - 2 . 7 2 (m , 4H) , 2 . 69 ( t, J-4 . 8Hz, 4H) , 

3 . 84 ( t, J»4 . 8Hz, 4H) , 4 . 02 - 4 . 04 (m, 4H) , 6 . 70 (d, J=8 . 8Hz, 1H) , 

7.32 ( d, J= 5.6Hz, 1H) , 7 . 5 5 ( d , J= 5 . 6Hz , 1H ) , 7.55(s,lH) , 

8 . 18 (dd, J=8 . 8 , 2 . 4Hz, 1H) , 8. 9 5 (d, J=2 . 4Hz, 1H) . 

KvampIP 26 5 .gynthpsi s r>f 5 - f 2 - (4 - hyHrnyypi ppririin-1 - 

yl ) pyri rH n - 5 - yl 1 - 7- (4 - pMi yl pippra7in-1 - yl ) thi eno \2 . 1 - 

r] pyri dine hydrnrhl nridp 
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In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from 5 -bromo-2 - (4 -hydroxypiperidin- 
1 -yl) pyridine (554 mg) and 5 -bromo - 7 - (4 - ethylpiperazin - 1 - 
yl) thieno [2 , 3 -c] pyridine (200 mg) . To the resulting oil were 
added methanol (10 ml) and a IN aqueous solution of sodium 
hydroxide (1 ml) , and the mixture was heated under reflux for 

1 hr. The reaction solution was partitioned between ethyl 
acetate and water . The resulting organic layer was washed with 
water, dried and concentrated. The resulting residue was 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) , to give a colorless oil (224 mg, yield; 86%) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to give the oxalate of the title compound 
as white crystals. 

Oxalate : 

m.p. ; 208 -210°C 

'H-NMR (400MHz, DMS0-d 6 ) ; 8 (ppm) 1 . 2 5 ( t , J = 7 . 2Hz , 3H) , 1.36- 

1.42(m,2H), 1.76-1. 82 (m,2H), 3 . 11 - 3 . 19 (m, 4H) , 3.34 (br, 4H) , 

3.70-3.78 (m, 1H) , 3.92(br,4H), 4 . 09 ( d, J-13 . 6Hz , 2H) , 

6 . 93 (d, J-8 . 8Hz, 1H) , 7 . 51 (d, J-5 . 2Hz , 1H) , 7 . 90 (s, 1H) , 

8 . 04 (d, J-5 . 2Hz, 1H) , 8 . 20 (d, J=8 . 8Hz, 1H) , 8 . 89 (s, 1H) . 

MS (FAB) m/z 424 (M+H) \ 

Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 1 . 1£ ( t , J = 7 . 2Hz , 3H) , 1.58- 
1.64(m,2H), 1.99-2. 05 <m,2H), 2 . 5 1 ( q , J= 7 . 2 Hz , 2H ) , 

2 . 68 (t , J = 4 . 8Hz, 4H) , 3 . 2 4 ( d t , J= 9 . 6 , 3 . 2Hz, 2H) , 
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3.85(t, J=4.8Hz,4H) , 3 . 92 - 3 , 95 (m # 1H) , 4 . 12 - 4 . 18 (m, 2H) , 

6.7 6 (d, J=8. 8Hz, 1H) , 7 . 32 (d, J=5 . 6Hz , 1H) , 7 . 55 ( d , J= 5 . 6Hz , 1H) , 

7.55(8, 1H) , 8.18 (dd, J=8.8, 2.4Hz, 1H) , 8 . 9 5 ( d , J=2 . 4Hz , 1H) . 

Kr^mpiP sfifi gynthPRis of 5- T4- (5. 6 - di hvdro - 2H -pyran - 4 - 

y i \ pbpnyi 1 -7 - LA - p^yi pVpgragin - 1 - vl ) fhi pn o T2. 3 -el pvri di ne 

hyHr-nnhl nri de 



In the same manners sequentially as in Examples 161*2 and 
20, a colorless oil was obtained (222 mg , yield; 89%) from 
l-bromo-4- (5, 6 - dihydro - 2H - pyran - 4 - yl ) benzene (690 mg) and 
3-bromo-l- (4 -ethylpiperazin- 1-yl) isoquinoline (200 mg) . The 
resulting oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 176-179°C 

X H - NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1. 3 1 ( t , J = 7 . 2Hz , 3H ) , 
3 . 2 0 (br, 4H) , 3 . 57 - 3 . 7 0 (m, 4H) , 3 . 8 5 ( t , J= 5 . 2Hz , 4H ) , 
4 . 26 (br, 2H) , 4 .42 (d, J- 13 . 2Hz, 2H) , 6 . 3 7 (s, 1H) , 




O 
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7.56 (d,J=8. 4Hz, 2H) , 7 . 57 (d, J=5 . 6Hz . 1H) . 8.06(s,lH), 
8.09 (d, J=5.6Hz,lH) , 8.13 ( d . J= 8 . 4Hz . 2H) . 
MS ( FAB) m/z 406 (M + H) * . 
Free compound: 

1 H-NMR(400MHz, CDC1 3 ) ; 5 (ppm) 1 . 17 ( t , J=7 . 6Hz , 3H) , 

2.52(q. J = 7.6Hz,2H) , 2 . 57 - 2 . 59 (m, 2H) , 2 . 6 9 ( t , J= 5 . 2Hz , 4H) , 

3.86 (t, J = 5.2Hz,4H) . 3 . 97 ( t . J = 5 . 6Hz , 2H) . 4 . 36 (q, J=2 . 8Hz . 2H) . 

6.21(br,lH), 7 .35 (d. J=5.6Hz, 1H) . 7 . 49 (d, J=8 . 4Hz , 2H) . 

7.57 (d,J=5. 6Hz, 1H) , 7.69(s,lH), 8 . 08 (d, J=8 . 4Hz , 2H) . 

py am pip' ?.f,n gynfhpsi c of r?- (2-mpfhnxvprbnxv-2- 

mofHyl ^py^-irlin-S - yl 1 -7- t 4 - Pthvl HI TlPm 7 , 3 T1 - 1 - yl ) fh 3 eilO [ 2 , 3 - 
r]pyrirlinp b ydrnrM nridfi 



In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (193 mg, yield; 85%) from 
5-bromo-2- ( 2 -methoxye thoxy - 2 - me thyl ) pyridine (563 mg) and 
5-bromo-7- ( 4 - ethylpiperazin - 1 - yl ) thieno [ 2 , 3 - c] pyridine (180 
mg) . The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
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Hydrochloride : 
m.p.; 112-114°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1 . 3 0 ( t , J = 7 . 2Hz , 3H) , 1.30- 
1.34 (m,3H), 3.10-3.25 (m,4H) . 3.30(s.3H), 3 . 48 - 3 . 68 Cm. 6H) . 
4.45(d, J-13.6Hz.2H) . 5 . 35 - 5 . 43 (m, 1H) . 6 . 93 (d, J=8 . 8Hz , 1H) , 
7.55(d, J=5.2Hz,lH) . 8.02(s,lH), 8 . 1 0 (d. J= 5 . 2Hz . 1H) , 
8.35(s.lH), 8.43(dd, J= 8 . 8 , 2 . 4Hz . 1H) , 8 . 93 (d. J=2 . 4Hz , 1H) . 
MS .( FAB) m/z 413 (M + H) *. 
Free compound: 

X H-NMR (400MHz . CDC1 3 ) ; <5 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

1.38(d, J=6.4Hz.3H) , 2 . 52 (q, J=7 . 2Hz . 2H) . 2 . 6 8 ( t . J=4 . 8Hz , 4H) . 

3.43(s,3H), 3.56-3.66 (m, 2H) , 3 . 8 5 ( t , J=4 . 8Hz , 4H ) , 5.46- 

5.50(m.lH), 6.83(d, J=8.8Hz.lH) . 7 . 3 4 ( d , J= 5 . 6Hz . 1H) , 

7 .57 (d, J=5.6Hz, 1H) , 7.58(s,lH), 8 . 25 <dd, J=8 . 8 , 2 . 4Hz . 1H) , 

8 . 88 (d, J=2 . 4Hz, 1H) . 

py am pip 9fiR gyr.i-hg.g-i g of ^- (2-hvfiroxver,hnyv)r)Yridin-S- 
y i ] - 7 - (4-P^bylp^^ pr37 i r l - 1 - yi ^ thi snn f 2 . 3 - el nvri dine nxril ate 




In the same manners sequentially as in Examples 161-2 and 
20, a yellow oil was obtained from 5 -bromo- 2 - (2 - 
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benzyloxyethoxy) pyridine (610 mg) and 5 - bromo - 7 - ( 4 - 
ethylpiperazin-l-yl) thieno [2, 3 -c] pyridine (200 mg). To the 
resulting oil were added methanol (15 ml) and palladium/carbon 
catalyst (230 mg) , and the mixture was reacted in hydrogen 
atmosphere at room temperature overnight. The resulting 
residue was basified by adding a IN aqueous solution of sodium 
hydroxide thereto, and then extracted with ethyl acetate. The 
resulting organic layer was washed with brine, dried and 
evaporated. Sequentially, the resulting residue was purified 
by NH- silica gel column chromatography (ethyl acetate/hexane 
system), to give a yel low oil ( 69 mg , yield ; 38%). The resulting 
oil was converted into an oxalate in a conventional manner, to 
give the oxalate of the title compound as white crystals. 
Oxalate : 
m.p.; 124-125°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 5 (ppm) 1 . 2 1 ( t , J = 7 . 2Hz , 3H) , 
3.01(br,2H), 3.20(br,4H), 3 . 55 - 3 . 62 (m, 2H) , 3 . 72 - 3 . 78 (m, 2H) , 
3.89(br,2H), 4 . 30 - 4 . 3 5 (m, 2H) . 6 . 9 3 ( d , J= 8 . 4Hz , 1H) , 
7.54(d,J=5.2Hz,lH) , 7.99(s,lH), 8 . 07 (d . J= 5 . 2Hz , 1H) , 
8.41 (dd. J=8 .4, 2 .4Hz, 1H) , 8 . 92 (d, J=2 . 4Hz , 1H) . 
MS ( FAB ) m/z 385(M+H)*. 
Free compound: 

'H-NMR (400MHz, CDClj) ; (5 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H) , 

2 .52 (q, J = 7 .2Hz, 2H) , 2 . 6 8 ( t , J= 5 . 2Hz , 4H) , 3 . 86 ( t , J= 5 . 2Hz , 4H ) , 

3 . 96 -3 . 99 (m, 2H) , 4 . 5 0 - 4 . 54 (m, 2H ) , 6 . 89 (d. J=8 . 8Hz , 1H) , 

7 .35 (d, J=5.6Hz. 1H) , 7 . 59 (d, J=5 . 6Hz , 1H) . 7.59(s,lH), 
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8 . 31 (dd, J=8 . 8, 2 . 4Hz, 1H) , 8 . 8 5 (d , J=2 . 4Hz , 1H) . 
FvamplP 269 gy^thPRi R nf 5 - f 2 - ( 2 - ttip thoxve thoxv ) pvr i d i n - 5 = 
y 1 ] - 7 - ( A - Pfhyl p ippra7in - 1 -yl ) thi ptio \2 . 3 -cl DVri di HP. 
hyHrnrhl nride 



In the same manners sequentially as in Examples 161-2 and 
20, a colorless oil was obtained (192 mg, yield; 79%) from 
5 -bromo- 2 - me thoxyethoxypyr idine (607 mg) and 5 -bromo - 7 - (4 - 
ethylpiperazin- 1 -yl) thieno [2, 3 - c] pyridine (200 mg) . The 
resulting oil was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p.; 116-118°C 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.31(t,J = 7.2Hz,3H), 3.15- 
3.35(m,4H), 3.32(s,3H), 3 . 5 8 - 3 . 6 4 (m , 4H) , 3 . 6 9 ( t , J= 8 . 0Hz , 2H) , 
4 .42-4 . 48 (m, 4H) , 6 . 9 6 ( d , J= 8 . 4 Hz , 1H ) , 7 . 55 (d, J=5 . 6Hz, 1H) , 
8 . 02 (s, 1H) , 8 . 10 (d, J=5 . 6Hz, 1H) , - 8 . 4 4 ( dd , J = 8 . 4 , 2 . 4Hz , 1H ) , 
8 . 93 (d, J = 2 . 4Hz , 1H) . 
MS ( FAB ) m/z 399(M+H)\ 
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Free compound: 



*H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 { t , J = 7 . 2Hz , 3H) , 
2.52 (q, J = 7 . 2Hz, 2H) , 2 . 68 ( t, J=4 . 8Hz, 4H) , 3 . 4 6 (s, 3H) , 

3 . 7 9 ( t , J=4 . 8Hz, 2H), 3.85(t,J=4.8Hz,4H), 4.54(t,J=4.8Hz,2H), 

6 . 8 9 (d, J=8 . 8Hz, 1H) , 7 .34 (d, J=5 . 6Hz, 1H) , 7 . 57 (d, J=5 . 6Hz, 1H) , 
7 . 58 (s, 1H) , 8 . 27 (dd, J = 8 . 8 , 2 . 4Hz, 1H) , 8.88(d,J=2.4Hz,lH). 
Example 270 Synthftsi S Of S - f 4 - (4 -hydroxyryrl nhpypn - 1 - 

yl ) phenyl 1 - 7 - (4 - gthyl pi ppra 7.in.1 -yl ) t hi Pnn [2 r Vr] pyri fiinp 
hyd rnrh 1 or i dp 



In the same manners sequentially as in Examples 161-2 and 
20, an oil was obtained from l-bromo-4- (4- 

acetoxycyclohexen- 1 -yl) benzene (477 mg) and 5-bromo-7- (4- 
ethylpiperazin- 1 - yl ) thieno [2 , 3 - c] pyridine (200 mg) . To the 
resulting oil were added methanol (10 ml) and a IN aqueous 
solution of sodium hydroxide (1 ml) , and the mixture was heated 
under reflux for 1 hr. The reaction solution was partitioned 
between ethyl acetate and water. The resulting organic layer 
was washed with water, dried and concentrated- The resulting 




OH 



N 
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residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) , to give a colorless oil (175 mg, 
yield; 68%) . The resulting oil was converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as white crystals. 
Hydrochloride : 
m.p. ; 168-170°C 

'H-NMR (4 0 0MHz ,DMSO-d 6 ) ; 6 (ppm) 1 .31 (t, J = 7 . 2Hz,3H) , 1.60- 

1 .70 (m, 1H) , 2 . 05-2 . 15 (m, 1H) , 2 . 4 0 - 2 . 6 0 (m , 2H) , 3.19 (br, 5H) , 

3 . 54 - 3 . 66 (m, 5H) , 3.80 (br, 1H) , 4 . 4 3 (d, J- 14 . 0Hz, 2H) , 

6 . 15 (br, 1H) , 7 . 5 3 (d, J=8 . 4Hz , 2H) , 7 . 57 (d, J=5 . 2Hz, 1H) , 

8 . 05 (s, 1H) , 8 . 08 (d, J=5 . 2Hz , 1H) , 8 . 10 (d, J-8 . 4Hz , 2H) . 

MS ( FAB) m/z 420(M+H)\ 

Free compound: 

*H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 17 ( t , J = 7 . 6Hz , 3H) , 1.82- 

1.89(m,lH), 2 . 02 - 2 . 07 (m, 1H) , 2 . 2 2 - 2 . 2 8 (m, 1H) , 

2 . 53 (q, J=7 . 6Hz, 2H), 2.50-2.66(m,3H), 2 . 7 0 ( t , J= 5 . 2Hz , 4H ) , 

3 . 86 (t, J=5 . 2Hz ,4H), 4.06-4.11(m,lH), 6.08-6.09 (m,lH), 

7 . 34 (d, J=5 . 6Hz, 1H), 7 . 47 (d, J = 8 . 8Hz ,2H), 7 . 56 (d, J=5 . 6Hz, 1H) , 

7 . 6 8 (s, 1H) , 8 . 06 (d, J=8 . 8Hz, 2H) . 

Fvampl (=> 27 1 fiynMiPRi r of 7 - ( 1 - pfhyl pi ppra 7 i n - 4 -yl ) - S - ( 4 - 
ppntsnnyl phenyl ) rhipno[2 f 1 - r. } pyri dine d i hydrochl nride 
(211-1) 4 -Trihu t yl sta nnylval pmphp.none 




II 



n-Bu 



O 
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In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (1.297 mg , yield; 58%) from 
4 -bromovalerophenone (1.206 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0 . 8 8 ( 9H , t , J = 7 . 2Hz ) , 
0 . 95 (3H, t, J=7 . 2Hz) , 1. 06-1. 76(2 OH, m), 2.95(2H, t, J = 7 . 6Hz) , 
7.57(2H,d, J=8Hz) , 7.87 (2H,d, J=8Hz) . 
( 271 -7) 7 - ( 1 -Flfhyl pi p pra 7.1 n - 4 >y1) - 5 - (4 - 

ppnt-anoyl pheny l ll-hiPnof2.3-c1 pvri dihff d i h vdroch 1 or i de . 




I 

Et 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals (118 mg , 
yield; 68%) from 4 - tributylstannylvalerophenone (269 mg) and 
7 - (1 - ethylpiperazin- 4 -yl) - 5 -bromothieno [2 , 3 - c] pyridine (12 0 
mg) . 

Hydrochloride : 
m.p.; 109-114°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 0.90(3H,t,J=7.4Hz) , 

1 . 30 (3H, t, J = 7 . 2Hz) , 1 . 3 0 - 1 . 4 0 ( 2H , m) , 1 . 5 6 - 1 . 64 ( 2H , m) , 

3 . 03 (2H, t, J = 7 .4Hz), 3 . 1 3 - 3 . 2 4 ( 4H , m) , 3.56-3.66(4H,m), 
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4.4 3 (2H,d, J= 14Hz) , 7 . 5 9 ( 1H , d , J= 5 . 4Hz ) , 8 . 0 5 (2H , d, J=8 . 4Hz) , 
8.10(lH,d, J= 5.4Hz) , 8.15(lH,s) , 8 . 2 6 ( 2H , d , J= 8 . 4Hz ) , 11.30- 
11 .40 (lH,br-s) . 
ESI-Mass; 408 (MH*) . 

F.YPmpl o 217 .^yni-hpsis of 7 - ( 1 - e f.hvl r> i nera z i n - 4 - vl ) - 5 - f 4 - ( 3 - 
mpfhyl bnfannyl Iphpnyl 1 fhip nnf^ , 3 : C 1 pyri dine di hydrochl nridfi 
(219. - 1 ) 4 - Rrnmni snva l prnphpnnnp 



Aluminum chloride (32.8 g) was suspended in 1,2- 
dichloroethane (200 ml), and then under ice - cooling , a solution 
of bromobenzene (21.6 ml) and isovaleryl chloride (25 ml) in 
1 , 2 - dichloroethane (20 ml) was added dropwise thereto and the 
resulting mixture was stirred for 1 hr. Thereafter, the mixture 
was stirred at room temperature for l.hr, and continuously at 
60°C for 1 hr. After cooling as it was, the reaction mixture 
was poured onto ice in small portions. The reaction mixture 
was extracted with chloroform, and the resulting organic layer 
was washed with 5N sodium hydroxide and brine , dried (over MgSOj 
and evaporated. The resulting residue was purified by silica 
gel column chromatography (ethyl ace ta te/hexane system) , to 
give the title compound as a brown solid (26.105 g, yield; 53%) . 
'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 9 9 (6H,d,J = 6.8Hz) , 2.21- 
2.37(lH,m), 2.80(2H,d,J-6.8Hz), 7.60(2H,d,J=8. 8Hz) , 
7 . 82 (2H, d, J=8 . 8Hz) . 
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(272-2) 4 -Tri butyl sf.annyl i sova 1 erophenone 

(Bu) 3 Su v 



Me 



O Me 

In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (1.493 nig, yield; 51%) from 
4 -bromoisovalerophenone (1.577 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 8 9 ( 9H , t , J=7 . 4Hz) , 
0 . 99 (6H, d, J=6 . 8Hz) , 1 . 0 6 - 1 . 11 ( 6H , m) , 1 . 2 8 - 1 . 3 8 ( 6H , m) , 1.50- 
1.5 8 (6H, m) , 2.24-2.36 (lH,m) , 2 . 8 2 ( 2H , d , J= 7 .2Hz) , 
7 . 57 (2H, d, J-8Hz) , 7.86(2H,d,J=8Hz). 
(272-3) 7 - M -Et-hy1pippra7in-4>y1 ) -S - [4- 

mptbyl bu tannyl ) phpnyl ]thipno[2 f 3-c) pyri d i np'di hyd rnrhl ori r^p 



Me 




In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as yellow crystals (130 mg, 
yield;. 63%) from 4 - tribu tyls tannylisovalerophenone (322 mg) 
and 7 - ( 1 - e thylpiperazin - 4 -yl ) - 5 - bromothieno [2 , 3 - c] pyridine 
(140 mg) . 
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Hydrochloride : 
m.p. ; 139-141°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 8 (ppm) 0 . 94 ( 6H , d , J= 6 . 4Hz ) , 

1 . 3 0 (3H, t, J=7 .2Hz) . 2 .11-2 .21 <lH,m) , 2 . 9 1 ( 2H , d , J=7 . 2Hz ) , 

3 .13-3 . 23 (4H,m) , 3 . 56 - 3 . 66 (4H . m) , 4.43 ( 2H , d , J = 14Hz ) , 

7 . 59 (1H, d, J-5 . 2Hz) , 8 . 0 5 (2H, d, J- 8 . 4 Hz) , 8 . 10 ( 1H , d , J- 5 . 2Hz) , 

8.15 (1H, s) , 8.26 (2H,d, J= 8.4Hz) , 11 . 15 - 11 . 25 (1H , br - s) . 

ESI-Mass; 408 (MH* ) . 

F.Y^mpIP 211 fiynfhps ig of 7 - M - pthyl pi pprazin - 4 - vl ) - 5- f4 - (N - 
ryri nhpyyi amidp^phpny l 1 th t pn o f 2 . 3 - c 1 nvri di n ec fl rboxami de 
r\i bydrnrhl nri de 

{711 -1) d - Rrnmn -N- ryr i nhpyyi hpn7.amidp. 



Br 




Cyclohexylamine (9.111 g) was dissolved in 
tetrahydrof uran (100 ml), followed by the addition of 4- 
bromobenzoyl chloride (5.04 g )/ tetrahydrof uran solution (30 
ml) under ice-cooling, and the mixture was stirred for 20 min. 
The reaction mixture was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
recrystallized from ethyl ace ta te/hexane , to give the title 
compound as a pale pink solid (5.236 g, yield; 83%). 
'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 8 - 1 . 2 8 ( 2H , m) , 1.38- 1.46 (2H,m) , 
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1.73-1.79 (2H,m) , 2 . 01 - 2 . 06 (2H, m) , 3 . 80 - 3 . 40 (1H, m) , 5.70- 
5.90 (lH,m) , 7 . 5 6 (2H, d, J=8Hz) , 7 . 62 ( 2H , d , J- 8Hz ) . 
(371-2) 4 -Tr-ifrm i-yi gfarmyl -N-cycl ohexvl hen z ami d e 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless solid (798 mg, yield; 40%) from 
4 -bromo-N-cyclohexylbenzamide (1.129 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0 . 8 8 (9H, t, J = 7 . 2Hz) , 1 . 04 - 
2 . 04 (2 8H ,m) , 3 . 5 9 - 4 . 0 1 ( 1H , m) , 5 . 95 ( 1H, d , J- 8 . 4Hz) , 
7.52 (2H, d, J=8Hz) , 7 . 67 (2H, d, J=8Hz) . 
L2JL3-=-3J 7 - n - F.thyl pi p^-ra n - 4 - yl) - 5 - f4 - (N- 
ryrl nhpvyl am i Hp) phenyl 1 thi RHO \2 . 3 - 
Cj PY 1 ^ ^inp'rli hyriro r-hl nri d P» 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
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(yield; 14%) from 4 - tributylstannyl -N-cyclohexylbenzamide 
(457 mg) and 7 - ( 1 - e thylpiperazin - 4 -yl ) - 5 - bromothieno [2 , 3 - 
clpyridine (228 mg) . 
Hydrochloride: 



X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 0 3 - 1 . 2 0 ( 1H , m) , 

1 . 29 (3H, t, J = 7 . 2Hz) , 1 . 27 - 1 . 3 5 ( 4H , m) , 1 . 57 - 1 . 8 5 ( 3H , m) , 3.14* 

3.2 3 (4H,m) , 3.56 (2H, t, J=14Hz) , 3 . 6 3 (2H, t , J=14Hz) , 

3 . 6 3 (2H, d, 12Hz) , 3 . 7 0 - 3 . 8 2 ( 1H , m) , 4.43 ( 2H , d , J= 14Hz ) , 

7 . 5 8 (1H, d, J=5 . 6Hz) , 7 . 94 ( 2H , d , J= 8 . 8Hz) , 8 . 09 ( 1H , d , J=5 . 6Hz) , 

8.12 (1H,S) , 8.19 (2H, d, J=8 . 8Hz) , 8.2 6 (lH,d,J=8Hz) , 10.85- 

10.95(lH,br-s) , 

ESI - Mass ; 449 (MH* ) . 

KyamplP 274 Synthpsi s of 7 - M - fif.hylpiperazin - 4 - vl ) - 5 - f 4 - 
(pyrrol iriinyl - 1 - rarhmiyl ) phenyl 1 thipnof^. 3 - cl pyri dine 
di hydrochl ori de 

( 274 - 1 ) (4 -Rromnhpn? ny1 ) pyrrol idinp 



In the same manner as in Example 273 - 1 , the titled compound 
was obtained as a colorless solid (5.07 g, yield; 87%) from 
4 -bromobenzoyl chloride (5.027 g) and pyrrolidine (6.543 g) . 
X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 89 ( 2H , qui , J= 6 . 8Hz ) , 
1 . 97 (2H, qui , J=6 . 8Hz) , 3 . 4 1 ( 2H , t , J= 6 . 8Hz ) , 3 .63 ( 2 H , t,J=6.8Hz) , 
7.40(2H,d,J=8. 8Hz) , 7 . 5 4 ( 2H , d , J- 8 . 8Hz) . 



m.p 



160-165°C 
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In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (976 mg, yield; 53%) from 
(4 -bromobenzoyl) pyrrolidine (1.574 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0 . 8 8 (9H, t, J = 7 . 4Hz) , 1.03- 
1 . 08 (6H,m) , 1 . 29- 1 . 37 (6H,m) , 1 . 4 9 - 1 . 56 ( 6H , m) , 1 . 84 - 
1.99 (4H,m) , 3 . 4 5 (2H, t, J=6 . 6Hz) , 3 . 65 (2H # t, J = 7Hz) , 
7.44(2H,d,J s =8Hz) , 7.48 (2H, d, J=8Hz) . 

(274 - 1) 7 - M - Ethyl pi p pra 7in-4-yl ) - S - U - (pyrrol i di nyl - 1 - 
rarhonyl ) phpnyl ] MiiPnn[2, - r-] pyri dine'di hydrochloride 



In the same manner as in Example 161-3, the hydrochloride 
of the title compound was obtained as a yellow amorphous (183 
mg, yield; 57%) from (4 - tr ibu ty 1 s tannylbenzoy 1 ) pyrrolidine 
(564 mg) and 7 - ( 1 - e thylpiperaz in - 4 - y 1 ) - 5 - bromo thi eno [ 2 , 3 - 
cjpyridine (223 mg) . 




N 




Et 
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Hydrochloride : 
m.p. ; 143-146°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 29 ( 3H , t , J=7 . 2Hz ) , 1.76- 
1 . 9 0 (4H,m) , 3 . 14 -3 . 2 3 (4H # m) , 3 . 4 2 ( 4H , t , J= 6 . 4Hz) , 
3 .47 (4H, t, J=6 . 8Hz) , 3 . 57 ( 2H , d , J=8 . 4Hz ) , 3.62 ( 2H , d , J= 12Hz ) , 
4.42 (2H, d, J=14Hz) , 7 . 57 ( 1H , d , J= 5 . 6Hz) , 8 . 0 9 ( 1H , d , J= 5 . 6Hz ) , 
8 . 10 (1H, s) , 8.18(2H,d,J=8.8Hz), 10. 95-11. 05{lH,br-s). 
ESI-Mass; 4 21 (MH* ) . 

RvamplP Syn<-hpsi g nf 5 - f 4 - ( 2 - hy d roxy e fhoxy ) phenyl 1 - 7 - 

[d - ( 2 -hyrirnvypt-hyl )pippra7in.1 - y 1 1 th i ftnn f 3 r 2 - n 1 pyri dine 
ov^l ate* 




5- (4 -Hydroxyphenyl) -7- ( piper a z in- 1 -yl ) thieno [2,3- 
c]pyridine (139 mg) was dissolved in DMF (6 ml), followed by 
the addition of 60% sodium hydride (33 mg) and ethyl 
bromoacetate (0.068 ml), and the mixture was reacted at 60°C 
for 1 hr. The reaction solution was poured into an aqueous 
solution of saturated ammonium chloride and extracted with 
ethyl acetate. The organic layer was washed with water, dried 
and evaporated. To the resulting residue were added 
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tetrahydrof uran (10 ml) and 1.0 M lithium aluminum 
hydride/tetrahydrofuran solution (0.9ml), and the mixture was 
reacted under ice - cooling f or 10 min . To the resulting reaction 
solution were then sequentially added water (0.03 ml), a 5N 
aqueous solution of sodium hydroxide (0.03 ml) and water (0.09 
ml) , and the mixture was stirred at room temperature for 30 min. 
The resulting residue was filtered, washed with ethyl acetate 
and then purified by NH- silica gel chromatography (hexane/ethyl 
acetate system) , to give a colorless oil (30 mg, yield; 21%) . 
The resulting oil was converted into an oxalate in a 
conventional manner, to obtain the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p. ; 105-107°C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 2.93(br,2H), 3.12 (br , 4H) , 

3.70(t,J = 4.8Hz,2H), 3.75(t,J = 4. 8Hz, 2H) , 3.85 (br, 4H) , 

4.05 (t, J-4 . 8Hz , 2H) , 7 . 04 (d, J=8 . 8Hz , 2H) , 7 . 51 (d, J = 5 . 6Hz, 1H) , 

7 . 9 0 (s, 1H) , 8 . 01 (d, J = 5 . 6Hz, 1H) , 8 . 07 (d, J- 8 . 8Hz, 2H) . 

MS ( FAB) m/z 400(M+H)\ 

Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 2 . 6 6 ( t , J=5 . 6Hz, 2H) , 

2 .76 (t, J-4 . 8Hz, 4H), 3 . 69 (t, J-5 . 6Hz, 2H) , 3 . 82 (t, J-4 . 8Hz, 4H) , 

4 . 00 (t, J-4 .4Hz, 2H), 4 . 1 5 ( t , J = 4 . 4Hz , 2H) , 7 . 01 (d, J-8 . 8Hz , 2H) , 

7 . 34 (d, J=5 . 6Hz, 1H) , 7.56(d,J=5.6Hz,lH), 7 . 64 (s, 1H) , 

8 . 05 (d, J=8 . 8Hz, 2H) . 

Kvamplp 276 Synt-hpgi g of 5 - ( 4 -mpthnxyphpnyl ) - 7 - f 4 - (2 - 
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hyHrovy^t-hyl ) pi pprazin - 1 - vl 1 thi ftno \2 . 3 - cl nvri d i ne 
hyHrnrhl nri dp 

OMe 



_ 

DMSO (6 ml) and 4 - hydroxyethylpiperaz ine (6 ml) were added 
to 7 -chloro-5- (4 -methoxyphenyl ) thieno [2 , 3-c] pyridine (920 
mg) , and the mixture was reacted at 140°C overnight. The 
reaction solution was partitioned between ethyl acetate and 
water. The resulting organic layer was washed with water, dried 
and evaporated. The resulting residue was purified by NH - 
silica gel column chromatography (hexane/ethyl acetate system) , 
to give a yellow oil (350 mg, yield; 28%) . The resulting oil 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 129-131°C 

'H-NMR (4 0 0MHz , DMSO - d 6 ) ; <5 (ppm) 3.25-3.32(m,4H), 3.56- 
3.70(m,6H), 3 . 84 (s, 3H) , 4.41(t,J=14. 4Hz, 2H) , 
7 . 05 (d, J=8 . 8Hz, 2H) , 7 . 54 ( d , J= 5 . 6 Hz , 1H) , 7 . 9 6 (s, 1H) , 
8 . 0 5 (d, J=5 . 6Hz , 1H) # 8 . 0 9 ( d , J= 8 . 8Hz , 2H ) . 
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MS (FAB) m/z 370(M+H)\ 
Free compound: 

2 H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 2 . 6 5 ( t , J = 5 . 2Hz , 2H) , 

2 .76 (t, J = 5 . 2Hz, 4H) , 3 . 6 9 ( t , J=5 . 2Hz, 2H) , 3 . 8 2 (t, J=5 . 2Hz, 4H) , 

3.87 (s, 3H) , 6 . 9 9 (d, J=8 . 8Hz, 2H) , 7 . 33 (d, J=5 . 6Hz, 1H) , 

7 . 5 6 (d, J=5 . 6Hz, 1H), 7 .63 (s, 1H) , 8.04(d,J=8. 8Hz , 2H) . 

FvampIP 277 Synfhpsi s n f d - ( d - gfhyl pippra?in-1 -yl ) - 6 - (4 - 

mpfhnvyphpnyl ) thi Pnn fl . 4 -cl pyri dine oxal ate 




In the same manner as in Example 10, the free compound 
of the title compound was obtained (57 mg , yield; 13%) from 
4-chloro- 6 - (4 -me thoxyphenyl ) thieno [3 , 4 - c] pyridine (3 5 6 mg) 
and ethylpiperazine (6 ml) . The resulting free compound was 
converted into an oxalate in a conventional manner, to give the 
oxalate of the title compound as white crystals. 
Oxalate : 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 2 5 ( t , J = 7 . 2Hz , 3H ) , 
3 . 12 (q, J = 7 .2Hz, 2H) , 3 . 3 2 (br, 4H) , 3 . 81 (s, 3H) , 3 . 93 (br, 4H) , 
7 . 01 (d, J=8 . 8Hz, 2H), 7 . 59 (s, 1H) , 7 . 93 (d, J=2 . 4Hz, 1H) , 
8.04(d,J=8.8Hz,2H), 8.46 (br, 1H) . 
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Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 1 8 ( t , J=7 . 2Hz , 3H ) , 

2.55 (q, J=7.2Hz, 2H) , 2.73(br,4H), 3.85(br,4H), 3.87(s,3H), 

6.97 (d, J= 8.4Hz , 2H) , 7.3 6 (s,lH) , 7.52 (d, J=3.2Hz, 1H) 

7.8 6 (d, J= 3.2Hz, 1H) , 8.04 (d , J= 8 . 8Hz , 2H) . 

TTy^mpI g 27ft Synapsis of 4 - ( 4 - e f . hvl r> i DPffl 7 , i D - 1 - yl ) - 6 - [ 4 - ( 2 - 
hyHrnYypfhnyy) phenyl It hiPnnfl 4 - C 1 PV T i d i Tlfi nxal ate 
( 37fl - 1 ) ^-Fnrtnyl - 4 - hrnmofh i onhene 

CHO 

3 , 4 -Dibromothiophene (30 g) was dissolved in diethyl ether 
(150 ml) , followed by the addition of 2 . 5M n-butyl lithium (60 
ml) at -78°C. Subsequently, DMF(14 ml) /diethyl ether solution 
(50 ml) was added thereto, and the mixture was stirred for 3 
hr with heating under reflux. The reaction solution was poured 
into IN hydrochloric acid, and then extracted with ethyl acetate . 
The resulting organic layer was washed with an aqueous solution 
of saturated sodium bicarbonate and brine, dried and evaporated. 
The resulting residue was purified by silica gel column 
chromatography (hexane/e thyl acetate system) , to give a 
colorless oil (14.7 g, yield; 62%). 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 7.37(d,J = 3.6Hz,lH), 

8 . 17 (d, J-3 . 6Hz , 1H) , 9 . 9 6 (s, 1H) . 

12JLELl2J * - MPthnvyniPfhnYy - 1 - Pfhynvl henzpnft 
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Paraiodophenol (25 g) was dissolved in DMF (100 ml) , 
followed by the addition of potassium t-butoxide (25 g) and 
methoxymethyl chloride (13 ml) , and the mixture was reacted at 
60°C overnight. The reaction solution was poured into water 
and extracted with ethyl acetate. The organic layer was washed 
with water and brine, dried and evaporated. The resulting 
residue was subjected to a silica gel short column, to give 
4 -methoxymethoxy- 1 - iodobenzene as an oil (26.5 g, yield; 88%) . 

To the resulting oil (26.5 g) were added 
trimethylsilylacetylene (28 ml) , pyridine (50 ml) , 
triethylamine (100 ml), Cul (0.35 g) and Pd(PPh 3 ) 2 Cl 2 (0.7 g) , 
and the mixture was reacted at 60°C overnight. The reaction 
solution was poured into IN hydrochloric acid, and the organic 
layer was washed with an aqueous solution of saturated sodium 
bicarbonate and brine, dried and evaporated, to give an oil. 

The resulting oil was dissolved in a methanol (90 ml), 
followed by the addition of a IN aqueous solution of sodium 
hydroxide (10 ml) , and the mixture was heated under reflux for 
1 hr. The reaction solution was partitioned between ethyl 
acetate and water. The organic phase was washed with water, 
dried and concentrated. The solvent was evaporated, to give 
the title compound as a yellow oil (11.4 g, yield; 70%). 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 3 .00 (s, 1H) , 3.47(s,3H), 
5 . 18 (s, 2H) , 6 . 98 (d, J=8 . 8Hz, 2H), 7.42(d,J=8. 8Hz , 2H) . 
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d -Phi or n.fi - T4 - fmpthoxympf-hnyy) phpnyl 1 thi fino F3 . 4 - 
^1 d 3 tip 




OMe 



3 - Formyl - 4 - bromothiophene (14.7 g) was dissolved in DMF 
(100 ml) , followed by the addition of triethylamine (100 ml) , 
Cul (0.25 g) , Pd(PPh 3 ) 2 Cl 2 (0.5 g) and 4 -methoxymethoxy- 1 - 
ethynylbenzene (11.4 g) , and the mixture was reacted at 70°C 
overnight. The reaction solution was filtered through Celite, 
poured into IN hydrochloric acid, and then extracted with ethyl 
acetate. The organic layer was washed with an aqueous solution 
of saturated sodium bicarbonate and brine , dried and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system), to give 3- 
{[4- (methoxymethoxy) phenyl] ethynyl} - 4 - formyl thiophene as a 
colorless oil (12.8 g, yield; 47%). 

The resulting oil (12.8 g) was dissolved in ethanol (150 
ml) , followed by the addition of water (50 ml) , hydroxy lamine 
hydrochloride (4.9 g) and sodium acetate (7.7 g) , and the 
mixture was heated under reflux for 3 hr . The reaction solution 
was evaporated, and then extracted with ethyl acetate. The 
organic layer was washed with brine, dried and evaporated, and 
then purified by silica gel column chromatography (hexane/ethyl 
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acetate system), to give 3- {[4- 

(methoxymethoxy) phenyl] ethynyl} -4 - f ormyl thiophene oxime as a 
brown oil (10.5 g, yield; 77%). 

The resulting brown oil (10.5 g) was dissolved in n-butanol 
(100 ml), followed by the addition of water (25 ml) and potassium 
carbonate (7.5 g) , and the resulting mixture was reacted with 
heating under reflux overnight. The reaction solution was 
evaporated and extracted with ethyl acetate. The organic layer 
was washed with brine, dried and evaporated, and then purified 
by silica gel column chromatography (dichloromethane/methanol 
system), to give 6 - [4 - (methoxymethoxy ) phenyl] thieno [3 , 4 - 
c]pyridine N-oxide as a yellow oil (2.6 g, yield; 25%). 

The resulting yellow oil (2.6 g) was dissolved in 
chloroform (100 ml) , followed by the addition of 
diisopropylamine (16 ml) and phosphorus oxychloride (1.7 ml) , 
and the mixture was reacted with heating under reflux for 20 
min. The reaction solution was ice-cooled, followed by the 
addition of methanol and evaporation. The resulting residue 
was parti tioned • between ethyl acetate and water, and the 
resulting ethyl acetate layer was washed with an aqueous 
solution of saturated sodium bicarbonate and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography ( hexane/e thyl acetate system) , to give 
the title compound as a colorless oil (1.1 g, yield; 39%). 
'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 3 . 50 (s, 3H) , 5.23(s,2H), 
7 . 12 (d, J=8 . 8Hz , 2H) , 7 . 53 (s , 1H) , 7 . 6 5 ( d , J= 8 . 8H z , 2H ) , 
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7 .74 (s, 1H)> 8 .79 (s, 1H) . 

(27A-4) A - (4.f!t-hy1pippra7in-1 -yl) - 6 - (4 - 

mPthnxympthoxyphftnyl ) thi eno L3 ■ 4 - cl pyri di nr compound 
iripnti fipf^ by the following analysis data anti synthpfir 
procedures 




OMe 



In the same manner as in Example 1, a yellow oil was 
obtained (695 mg, yield; 51%) from 4 - chloro - 6 - (4 - 
methoxymethoxyphenyl ) thieno [3 , 4 - c] pyridine (1.1 g) , 
potassium carbonate (lg), ethylpiperazine (0.8 ml) and DMF (10 
ml) . 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H), 

2 . 5 3 (q, J = 7 . 2Hz , 2H) , 2.70 ( t, J = 4 . 8Hz ,4H), 3.56(s,3H), 

3 . 8 4 ( t, J = 4 . 8Hz ,4H), 5 . 2 2 (s, 2H) , 7 . 1 0 ( d , J= 8 . 8Hz , 2H ) , 

7.35(d,J=0.8Hz,lH), 7.52(d,J=3.2Hz,lH), 

7.86(dd,J=3.2,0.8Hz,lH), 8.02(d,J=8.8Hz,2H) . 

( 278-S) 4- (4-Efhylpiperazin-l - yl ) - 6 - f 4 - f 2 - 

hydroxy e t.hoxy ) phenyl ] t.hieno [3 , 4 - c] pyri d ine o r c ompound 

ifjpTif i f ipd by th<=» following analysis data and synthetic 

procedures 
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4- (4 -Ethylpiperazin- 1 -yl) -6- [4- 

(methoxymethoxy) phenyl ] thieno [3 , 4 - c] pyridine (6 95 mg) was 
dissolved in ethanol (10 ml) , followed by the addition of a 5N 
aqueous solution of hydrochloric acid (1 ml) , and the mixture 
was reacted for 1 hr with heating under reflux. The reaction 
solution was neutralized with a IN aqueous solution of sodium 
hydroxide and then extracted with ethyl acetate. The organic 
layer was washed with brine, dried and evaporated, and then 
purified by silica gel column chromatography 

(dichloromethane/methanol system), to give 4- (4- 
ethylpiperazin - 1 -yl) - 6 - (4 - hydroxyphenyl ) thieno [3,4- 
c]pyridine as a yellow oil (70 mg, yield; 11%). 

4- (4 -Ethylpiperazin - 1 -yl ) -6- (4- 
hydroxyphenyl ) thieno [ 3 , 4 - c] pyridine (70 mg) was dissolved in 
DMF (10 ml), followed by the addition of 2 - bromoe thoxy ( t - 
butyl) dimethylsilane (300 mg) and 60% sodium hydride (33 mg), 
and the mixture was reacted at 60°C overnight. The reaction 
solution was poured into an aqueous solution of saturated 
ammonium chloride and extracted with ethyl acetate. The 
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organic layer was washed with water and brine, dried and 
evaporated, to give 4- ( 4 - ethylpiperazin - 1 - yl ) -6- {4- [2- (t- 
butyl) dimethylsilyloxyethoxy] phenyl} thieno [3 , 4 -c] pyridine 
as an oil. The resulting oil was then dissolved in 
tetrahydrof uran (5 ml), followed by the addition of 1 . OM 
tetrabutylammonium fluoride/ tetrahydrof uran solution (5 ml), 
and the mixture was stirred at room temperature for 1 hr . The 
reaction solution was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried and 
concentrated. The resulting residue was purified by NH-silica 
gel column chromatography (hexane/ethyl acetate system) , to 
give a colorless oil (18 mg, yield; 23%) . The resulting oil 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 

m.p.; 130°C (decomp.) 

X H - NMR ( 4 0 OMHz , DMSO-d 6 ) ; 6 (ppm) 1.27 ( t , J=7 . 2Hz , 3H) , 

3 . 19 (br, 4H) , 3.39 (br, 6H) , 3.74 (br, 2H) , 4 . 04 ( t, J=4 . 8Hz , 2H) , 

7.01<d,J-8.8Hz,2H), 7 . 61 (s, 1H) , 7 . 9 4 ( d , J= 2 . 8Hz , 1H ) , 

8.03(d,J=8.8Hz,2H) , 8.48(d,J=2.8Hz,lH) . 

MS ( FAB ) m/z 384(M+H) + . 

Free compound: 

'H-NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 2 0 ( t, J = l . 2Hz , 3H) , 
2 . 5 8 (q, J=7 . 2Hz , 2H) , 2 . 11 (br , 4H) ,- 3 . 8 9 (br , 4H) , 

3.99(t,J = 4.4Hz,2H), 4 .15 (t, J = 4 . 0Hz, 2H), 6 . 99 (d, J»8 . 8Hz, 2H) , 
7 . 3 6 (s, 1H) , 7 . 53 (d, J = 3 . 2Hz , 1H) , 7 . 8 5 ( d , J = 3 . 2Hz , 1H) , 
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8 . 03 (d, J=8 . 8Hz, 2H) . 

Example 279 Synthesis of 4 - (4>nifithylpippra7in . 1 - y 1 ) - . [ A . 
( ^hydrnxypt.hnxv) phenyl 1 thi gno f ^ . 2 - c 1 pyri Hihp h yrirorhl nrirlp 



4- (4 -Methylpiperazin- 1 -yl) - 6 - (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (413 mg) obtained from 
4 - chloro - 6 - (4 -methoxyphenyl ) thieno [3 , 2 - c] pyridine and N- 
methylpiperazine in the same manner as in Example 289-6 was 
dissolved in DMF (10 ml) , followed by the addition of potassium 
carbonate (526 mg) and 2 - bromoethanol (0.18 ml). The resulting 
mixture was stirred at 80°C for 2 days, and then the resulting 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed with water , dried 
and evaporated. The resulting residue was purified by NH - 
silica gel column chromatography (hexane/e thyl acetate system) , 
to give a yellow oil (202 mg, yield; 43%) . The resulting oil 
was converted into a hydrochloride in a conventional manner, 
to give the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 148-150°C 




Me 
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l H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; <5 (ppm) 2 . 8 5 (d, J = 4 . 4Hz, 3H) , 3.27- 
3 . 3 3 (m, 2H) , 3 . 4 7 - 3 . 55 (m, 4H) , 3 . 75 (t, J = 4 . 8Hz, 2H) , 4.00- 
4.06(m,2H), 4 .21 (d, J=13 . 2Hz, 2H) , 7 . 04 (d, J=8 . 8Hz, 2H) , 
7 . 61 (d, J=5 . 6Hz, 1H) , 7 . 7 8 (d, J=5 . 6Hz , 1H) , 8 . 10 (d, J=8 . 8Hz, 2H) , 
8.18 (s, 1H) . 

MS (FAB) m/z 370(M+H)\ 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 2.39(s,3H), 2 . 6 6 ( t , J = 4 . 8Hz , 4H ) , 
3 . 6 9 (t, J = 4 . 8Hz, 4H) , 3 . 9 9 ( t , J = 4 . 8Hz , 2H ) , 4 . 14 ( t , J= 4 . 8Hz , 2H ) , 
7 . 0 0 (d, J=8 . 8Hz, 2H) , 7 . 3 2 (d, J=5 . 6Hz , 1H) , 7 . 3 9 (d, J=5 . 6Hz , 1H) , 
7 .72 (s, 1H) , 8.05(d,J=8. 8Hz, 2H) . 

EXflmpI e 280 Synf.hPSi R of 4 - ( 4 - Pthyl pippra7in-1 - yl ) - 6 - ( d - 
hydroxyphftnyl ) r.hi finn f3 . 2 -rl pyri dinp hy^rnrhl nri r\ & 



4- ( 4 - Ethylpiperazin - 1 - yl ) -6- (4- 
methoxyphenyl ) thieno [3 , 2 - c] pyridine (1.85 g) was dissolved in 
48% hydrobromic acid (15 ml), and the mixture was reacted for 
6hr with heating under reflux. The reaction solution was 
ice-cooled, and then basified by adding a 8N aqueous solution 
of sodium hydroxide thereto. A 28% aqueous solution of ammonia 




OH 
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was added to the resulting solution, followed by the extraction 
with ethyl acetate . The resulting organic layer was washed with 
water, dried and evaporated. The resulting crystals were 
washed with hexane and subsequently with diethyl ether, and then 
dried, to give white crystals (1.44 g, yield; 81%). The 
resulting crystals were converted into a hydrochloride in a 
conventional manner, to give the title compound as white 
crystals. 
Hydrochloride : 
m.p. ; 173 -175°C 

l H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1.31(t,J=7.2Hz,3H), 3 .13- 

3.3 0 (m,4H) , 3 . 4 9 - 3 . 6 0 (m , 4H ) , 4 . 1 9 ( d , J= 14 . 0Hz , 2H ) , 

6 . 88 (d, J=8 . 8Hz, 2H) , 7 . 60 (d, J=5 . 6Hz, 1H) , 7 . 77 (d, J=5 . 6Hz, 1H) , 

7 . 79 (d, J=8 . 8Hz, 2H) , 8 . 11 (s, 1H) . 

MS (FAB) m/z 340(M+H)\ 

Free compound: 

"H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1.0 6 (t, J = 7.2Hz, 3H) , 
2 .41 <q, J = 7 . 2Hz, 2H) , 2 . 5 9 <t, J = 4 . 8Hz, 4H) , 3 . 54 (t, J=4 . 8Hz, 4H) , 
6 . 84 (d, J=8 . 8Hz, 2H) , 7 .48 (d, J=5 . 6Hz, 1H) , 7 . 66 (d, J=5 . 6Hz , 1H) , 
7 . 98 (d, J = 8 . 8Hz, 2H) , 9 . 64 (s , 1H) . 

Example 281 Synthesis of 4- (4-er.hy1pippra7.in-i - yl)-fi-[4-fi- 
hvdroxv ethvl ) phenyl 1 th i eno [ 3 . 2 - r. 1 pyri rii dp nyal af P 
(281 - 1 ) 6 - (4 -Bromophenyl ) > SH- fhi pno f ^ f ^- rl pyr i di n -4 -onp 
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O 



To a solution of N-methyl - 2 -methyl thiophene - 3 - 
carboxamide (13.0 g) in te trahydrof uran (130 ml) was dropwise 
added 2.5 M butyl lithium (74 ml) at -70°C. The reaction 

o 

solution was stirred at -70 C for 2 hr, followed by the addition 
of 4 -bromobenzoni trile (15.3 g) at once. After the dry 
ice/acetone bath was removed, the reaction mixture was back to 
room temperature. Three hours later, an aqueous solution of 
saturated ammonium chloride and ether were added thereto, and 
then the resulting mixture was further stirred for 1 hr . The 
resulting white precipitates were collected by filtration, and 
washed with water, ether and n-hexane in this order. The 
resulting product was dried to give the title compound (4.9 g, 
yield; 19%) . 

( 2 81 -2 ) 4- (4-Fl thylpiperazin-l -y1)-f i-(4- 
hromnphpnyl ) thieno [ 3 f 2-c] pyr i d i n e 
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6 - (4 -Bromophenyl) - 5H- thieno [3 , 2 - c] pyridin- 4 -one (4.87 
g) was added to phosphorus oxychloride (30 ml) , and the 
resulting mixture was heated at 100°C for 3 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and water. The organic layer was washed with 
water, an aqueous solution of saturated sodium bicarbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, to give 4-chloro-6-(4 -bromophenyl ) thieno [3,2- 
c] pyridine . 

Then, the resulting compound was heated with N - 

o 

ethylpiperazine (50 ml) at 100 C for 2 hr. The reaction mixture 
was evaporated, and to the resulting residue were added 
potassium carbonate and water, and the resulting mixture was 
extracted with ethyl acetate . The organic layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was removed, and the resulting residue was purified by NH - silica 
gel column chromatography (ethyl aceta te/hexane system) , to 
give the title compound as a pale brown oil (3.76 g, yield; 
58 . 8%) . 

'H-NMR (4 0 0MHz , CDC1 3 ) ; 5 (ppm) 1.16(3H,t,J=7. 2Hz) , 
2.53(2H,q,J-7.2Hz), 2.68(4H,br) , 3.71(4H,br) , 

7.37(lH,d,J = 5.6Hz), 7 . 4 1 ( 1H , d , J= 5 . 6Hz ) , 7.56(2H,d,J=8.4Hz), 
7.76(lH,s), 7.96 ( 2H , d , J- 8 . 4Hz ) . 

(2fi1 iJL) 6 - f 4 - (3 , 3 -nimPthyl - 3 - hydroxy - 1 -propynyl ) phenyl 1 - ( 4 - 
ethyl pi perazi n - 1 -yl ) thi eno [3 , 2 - c] pyri di ne or compound 
identified by t.hp following analysis data and synthetic 
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6 - (4 -Bromophenyl) -4- (4 - ethylpiperazin - 1 - 
yl ) thieno [3 , 2 - c] pyridine (0.96 g) was heated under reflux in 
the presence of bis triphenylphosphine dichloride (48 mg) , 
triphenylphosphine (174 mg) and cuprous iodide (46 mg) , in 
2 -methyl - 3 -butyn- 2 -ol (0.26 g) , pyridine (15 ml) and 
triethylamine (30 ml) for 1.5 hr . The reaction solution was 
evaporated, and the resulting residue was purified by NH-silica 
gel column chromatography (ethyl ace tate/hexane system) , to 
give 0.80 g of the title compound as a pale yellow oil. 
l H - NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 1 6 ( 3 H , t , J = 7 . 2Hz ) , 1 . 63 (6H, s) , 
2 . 5 3 (2H, q, J = 7 . 2Hz) , 2 . 6 8 (4H, br) , 3 . 7 0 (4H, br) , 

7.3 6 (lH,d, J= 5.6Hz) , 7.41(lH,d,J=5.6Hz), 7.47(2H,d,J=8.4Hz), 
7 . 78 (1H, s) , 8 . 03 (2H, d, J=8 . 4Hz) . 

L2JL3 - 4 ) fi - (4 - Fthynyl phenyl ) - (4 - ethyl pi per a z i n - 1 - 
yl ) thi eno [3 , 2 - c] pyri dine 
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6 - [4 - (3,3 -Dimethyl - 3 -hydroxy- 1 -propynyl) phenyl] - (4 - 
ethylpiperazin - 1 -yl) thieno [3 , 2 - c] pyridine (0.80 g) was 
dissolved in 1-butanol (15 ml), followed by the addition of 
potassium hydroxide (0.47 g) , and the mixture was heated under 
reflux for 20 min. The reaction solution was evaporated, and 
the resulting residue was partitioned between ethyl acetate and 
water, and then extracted with ethyl acetate . The organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was dissolved in ether, and then filtered through NH- silica gel. 
The resulting filtrate was concentrated, to give 0.59 g of the 
title compound as a pale yellow oil. 
'H-NMR (400MHz, CDC1 3 ) ; 8 (ppm) 1 . 16 ( 3H \ t , J = 7 ,2Hz) , 
2.53(2H,q,J=7.2Hz), 2.68(4H,br), 3 . 13 (1H, s) , 3.70(4H,br), 
7 . 37 (1H, d, J=5 . 6Hz) , 7 . 4 1 ( 1H , d , J= 5 . 6Hz) , 7.58(2H,d,J=8.4Hz), 
7.80(lH,s), 8 . 06 (2H, d, J=8 . 4Hz) . 

( 2fi 1 - 5 ) 6- (4-Arptylphpnyl) - (4 -pthyl pipprazin- 1 - 
yl ) thieno , 2 - c ] pyr id ine 
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6- (4 - Ethynylphenyl) - (4 - ethylpiperazin - 1 - 
yl ) thieno [3 , 2 - c] pyridine (0.59 g) was reacted in formic acid 

o 

(15 ml ) atlOO C for 12 hr. The reaction solution was evaporated , 
basified with an aqueous solution of potassium carbonate, and 
then extracted with ethyl acetate . The organic layer was washed 
with water and brine, dried and concentrated. The resulting 
residue was purified by NH- silica gel column chromatography 

(ethyl acetate/hexane system), to give 0.37 g of the title 
compound as a pale yellow oil. 

^-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1 . 17 ( 3H, t , J = 7 . 2 Hz ) , 
2 . 56 (2H, q, J=7 . 2Hz) , 2 . 64 (3H, s) , 2.73(4H,br), 3 . 13 <1H, s) , 
3.73(4H,br), 7.40-7.43(2H,m), 7 . 86 (1H, s) , 8 . 04 (1H, s) , 
8 . 10 (2H, d, J = 8 . 4Hz) . 

( 281 - 6) 4- f4-Kthy 1pi pPr37in-1 - y 1 ) - fi - f d - ( 1 - 

hydroxy ethyl ) phenyl ] r.h i eno [1 1 2 - c] pyri dine 
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OH 




6 - ( 4 -Acetyl phenyl ) - ( 4 - e thylpiperaz in - 1 - yl ) thieno [3,2- 
c] pyridine (0.37 g) was dissolved in methanol (10ml), followed 
by the addition of sodium tetrahydroborate (50 mg) at room 
temperature. The resulting mixture was reacted for 30 min . 
The reaction solution was concentrated, and the resulting 
residue was partitioned between ethyl acetate and water. The 
organic layer was washed with water and brine, dried and 
concentrated. The resulting residue was purified by NH-silica 
gel column chromatography (ethyl acetate), to give 0.31 g of 
the title compound as a pale yellow oil. 
Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.2Hz,3H), 
1.34(d,J=6.0Hz,3H), 2.54(q,J=7.2Hz,2H), 2.70(m,4H), 
3 .71 (m, 4H) , 4 . 9 6 (q, J=6 .4Hz, 1H) , 7 . 3 5 ( d , J= 5 . 6 Hz , 1H ) , 
7 .41 <d, J=5 . 6Hz ,1H), 7.47(d,J=8.0Hz,2H), 7 . 78 (s, 1H) , 
8 . 07 (d, J=8 . 0Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give 0.29 g of the title compound 
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as a white powder. 

Oxalate : 

m.p. ; 134-135°C 

*H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 5 { t , J-7 . 2 Hz , 3H) , 

1.3 6 (d f J- 6.0Hz # 3H) , 3 . 11 (q , J=7 . 2Hz , 2H) , 3.31 (m,4H) , 

3 . 8 0 (m, 4H) , 4 . 7 8 (q, J=6 . 4Hz , 1H) , 7 . 4 4 (d, J=8 . 4Hz, 2H) , 

7 . 6 3 <d, J=5 . 6Hz, 1H) , 7 . 8 1 ( d , J- 5 . 6Hz , 1H) , 8.09 ( d , J- 8 . 4Hz , 2H ) , 

8 . 22 (s, 1H) . 

MS (FAB) m/z 368(M+H)\ 

Example 282 Synthesis of 4 - (d -Pfhyl p-i pp ra v. \ n - 1 - yl ) - = \A - M - 
hyriroxypropyl ) phenyl 1 thi eno [1 , 2 ~c] pyr-i dinp nyal atf* 
(282-1 ) 6- T4 - M . 3-r)ioxo1an-2-y1 ) phenyl 1 = SH - tb j P nn [ *3 r S> - 

c] pyridin-4 -one 



carboxamide (18.5 g) in te trahydrof uran (350 ml) was dropwise 
added 2 . 5M n-butyl lithium (100 ml) at -70°C. The resulting 
solution was stirred at -70°C for 1.5 hr, followed by the 
addition of a solution of 4 - ( 1 , 3 - dioxolan - 2 - yl ) benzoni tr i 1 e 
(20.9 g) in te trahydrof uran (10a ml) at once. After the dry 
ice/acetone bath was removed, the reaction mixture was back to 
room temperature. Three hours later, an aqueous solution of 




To a solution of N -me thyl - 2 - methyl thiophene - 3 - 
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saturated ammonium chloride was added thereto, and the organic 
layer was separated, washed with water and dried. The filtrate 
was concentrated, and the resulting solid was washed with ethyl 
acetate, te trahydrof uran/e ther and n-hexane in this order. 
The resulting solid was then dried, to give the title compound 
as white crystals (6.24 g, yield; 31.7%). 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 3 . 9 4 - 4 . 1 0 ( 4H , m) , 5 . 79 (1H, s) , 
7.24(lH,s), 7 . 48-7 . 56 (3H,m) , 7 . 6 3 ( 2H , d , J= 5 . 6Hz) , 
7.78(2H,d,J=8.4Hz) , 11.67 (lH,br-s) . 
(2R2-2) 4- (4-F.t-hy1pipflra7in-1 -y^-fi-U- 
f nrmyl phenyl ) thi f>nr> p f ? - r. } pyri Hi tip 



Phosphorus oxychloride (22.7 g) was added to 6- [4- 
(1,3- dioxolan - 2 -yl ) phenyl ] - 5H - thieno [3 , 2 - c] pyri din - 4 - one 
(6.2 g) at room temperature, and the mixture was reacted at 70°C 
for 2 hr. The reaction solution evaporated, and to the 
resulting residue was added an aqueous solution of potassium 
carbonate, and then the resulting mixture was extracted with 
ethyl acetate and dried. The solvent was evaporated, to give 
4-chloro-6- [4- ( 1 , 3 - dioxolan - 2 - yl ) phenyl ] - 5H - thieno [3 , 2 - 
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c] pyridine . 

Then, the resulting compound was reacted with N- 
ethylpiperazine (40 ml) at 120°C for 12 hr. The reaction 
solution was evaporated, and the resulting residue was 
extracted with ethyl acetate. The organic layer was extracted 
with a 2N aqueous solution of hydrochloric acid (100 ml) , and 
then treated at 50°C for 1 hr . The reaction solution was cooled, 
basif ied with a 8N aqueous solution of sodium hydroxide and then 
extracted with ethyl acetate . The organic layer was washed with 
water and brine , dried and concentrated . The resulting residue 
was purified by silica gel column chromatography 
(toluene/acetone system), to give 0.40 g of the title compound 
as a pale yellow oil. 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 

2 . 54 (q, J = 7 . 2Hz , 2H) , 2.70(m,4H), 3.73(m,4H), 7.41-7.44 (m,2H) , 

7 . 88 (s, 1H) , 7 . 96 (d, J=8 . 4Hz, 2H) , 8 . 25 (d, J-8 . 4Hz', 2H) , 

10 . 07 (s, 1H) . 

(?fl2-^ 4- (4-F .t.hyl p iper a zi n-l - yl ) - 6 - [4 - ( 1 - 

hyfirnvyprnpyl ) phenyl 1 thieno f 3 r 2 -cl pyri dine' 

OH 
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To a solution of 4 - (4 - ethylpiperazin- 1 -yl) - 6 - (4 - 
f ormylphenyl) thieno [3 , 2 -c] pyridine (0.20 g) in 
tetrahydrof uran (20 ml) was added 3M ethylmagnesium 
bromide/diethyl ether solution (0.5 ml), and the mixture was 
reacted at room temperature for 30 min. To the resulting 
reaction solution was added an aqueous solution of ammonium 
chloride, and the mixture was extracted with ethyl acetate . The 
organic layer was washed with water and brine, and dried. The 
resulting product was filtered through NH silica gel and washed 
with ethyl acetate . The filtrate was concentrated, to give 0 . 17 
g of the title compound as white crystals. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 0.96{t,J = 7.2Hz,3H) , 
1 . 17 ( t, J=7 . 2Hz, 3H) , 1 . 7 4 -1 . 9 0 (m, 2H) , 2 . 54 (q , J=7 . 2Hz , 2H ) , 
2.70(m,4H), 3.71(m,4H), 4.64 (m, 1H) , 7.34(d,J=5.6Hz,lH), 
7.39-7.45(m,3H), 7.79(s,lH), 8.07(d,J=8.0Hz,2H). 

The free compound was converted into an oxalate in a 
conventional manner, to give 0.16 g of the title compound as 
a white powder. 
Oxalate: 
m.p.; 130-131°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 0.84(t,J=7.2Hz,3H), 

1 . 23 (d, J=6 . 0Hz, 3H) , 1.59-1.70(m,2H), 3.07(q,J=7.2Hz,2H), 

3.27 (m, 4H) , 3.78(m,4H), 4.48(t,J=6.4Hz,lH), 

7 . 40 (d, J=8 . 4Hz , 2H) , 7.62 ( d , J= 5 . 6 Hz , 1H ) , 7 . 7 8 ( d , J= 5 . 6Hz , 1H ) , 
8 . 09 (d, J=8 .4Hz, 2H) , 8 . 12 (s, 1H) . 
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MS (ESI) m/z 382 (M+H) \ 

Rvampi p 2fl^ Synthesi s nf 4 - (4 - ethyl pi perazi n - 1 -yl ) - 6 - f 4 - ( 1 - 
hyHrnvy hntyl ) phenyl 1 thi pnn f3 , 2 - r 1 pyrjdinP oxa 1 ate 



To a solution of 4 - (4 - e thylpiperaz in - 1 -yl) - 6 - (4 - 
formylphenyl ) thieno [3 , 2 - c] pyridine (0.20 g) obtained in 
Example 282-2 in te trahydrof uran (20 ml) was added 2M n- 
propylmagnesium bromide/diethyl ether solution (1.0 ml) , and 
the mixture was reacted at room temperature for 30 min. To the 
resulting reaction solution was added an aqueous solution of 
ammonium chloride, and the mixture was extracted with ethyl 
acetate. The organic layer was washed with water and brine, 
dried and filtered through NH silica gel, followed by washing 
with ethyl acetate. The resulting filtrate was concentrated, 
to give 0.16 g of the title compound as a white solid. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0.95(t,J=7.2Hz,3H), 
l.l6(d,J=6.0Hz,3H), 1 . 2 8 - 1 . 53 (m, 2H) , 1 . 6 3 - 1 . 8 9 (m, 2H ) , 
2 . 5 3 (q, J=7 . 2Hz , 2H) , 2 . 7 0 (m, 4H) , 3 . 71 (m, 4H) , 



OH 
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4 . 7 6 (m, J=6 . 4Hz, 1H) , 7 . 3 4 (d, J=5 . 6Hz , 1H) , 7 . 3 9 - 7 . 4 5 (m, 2H) , 
7 .78 (s, 1H) , 8 . 07 (d, J=8 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, to give the title compound (0.14 g) 
as a white powder. 
Oxalate : 
m.p. ; 135-136°C 

*H-NMR (40 0MHz, DMSO-d 6 ) ; 6 (ppm) 0.85(t,J = 7.2Hz,3H) , 

1.22 (t,J=7 .2Hz, 3H) , 1 . 20 - 1 . 68 (m, 4H) , 3.11(m,2H), 3.26(m,4H), 

3 . 77 (m, 4H) , 4 . 57 (m, 1H) , 7 . 3 9 ( d , J= 8 . 4Hz , 2H ) , 

7 . 6 3 (d, J«5 . 6Hz, 1H) , 7 . 7 9 (d, J=5 . 6Hz, 1H) , 8 . 07 (d, J=8 . 4Hz, 2H) , 
8 . 19 (s, 1H) . 

Exampl ft 284 Synthesi s of 4-M-F>rhy1pipgrag-in-4-y'n-fi-p-f9- 
hydrnxyftthoyy) phenyl ] thipnnf^ f di hydrnrhl dttHp 

(284-1 ) 2 - Methyl - ,3 - LhJ ophenecarboxa ] riehyde 



2 - (Thiophen - 3 -yl ) - 1 , 3 - dioxolane (5.076 g) was dissolved 
in tetrahydrof uran (50 ml), to which was then added 2 . 5M n- 
butyl li thium/hexane solution (13 ml) at -20°C in nitrogen 
atmosphere, and the mixture was stirred for 1.5 hr. 
Subsequently, methyl iodide (2.6 ml) was added to the resulting 
reaction mixture at -70°C, and the mixture was stirred for 30 
min. After the cooling bath was removed, subsequently, the 
mixture was stirred at room temperature overnight. The 



CHO 
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reaction mixture was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
tetrahydrof uran (30 ml) , followed by the addition of IN 
hydrochloric acid (30 ml) , and the mixture was stirred for 1 
hr at room temperature. The resulting product was extracted 
with ethyl acetate, and the organic layer was washed with water, 
dried (over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give the title compound (3.258 g, 
yield; 81%) as a pale yellow oil. 

'H-NMR (400MHz, CDC1 3 ) ; (5(ppm) 2.79(3H,s), 7 . 07 ( 1H , d , J=5 . 4Hz ) , 
7 . 38 (1H, d, J=5 . 4Hz) , 10.04(lH,s). 



2 -Methyl - 3 - thiophenecarboxaldehyde (3.258 g) was 
dissolved in ethanol (50 ml) , followed by the addition of an 
aqueous solution (25 ml) of hydroxylamine hydrochloride (2.515 
g) and sodium acetate (4 . 266 g) , and the mixture was then stirred 
at 70°C for 25 min . The reaction mixture was evaporated, and 
the resulting residue was partitioned between ethyl acetate and 
water. The organic layer was washed with water, dried (over 
MgS0 4 ) and evaporated. The resulting residue was dissolved in 
methylene chloride (20 ml), followed by the addition of 



(284 - 2 ) 2-Methyl - 3 - cyanofhi ophenp 



CN 
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triethylamine (8 ml) and subsequent dropwise addition of 
trif luoromethanesulf onic anhydride (6 ml) under stirring at 
-70°C in nitrogen atmosphere. An aqueous solution of saturated 
sodium bicarbonate was added to the reaction mixture and 
extracted with chloroform. The organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a brown 
oil (2.108 g, yield; 65%). 

"H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 2.67(3H,s), 7 . 11 ( 1H , d , J= 5 . 4Hz ) , 
7 . 14 (1H, d, J=5 . 4Hz) . 

(284-3) ^Rrnmnnifithyl - 3 - ryannfh i oph Pn<* 



CN 




2 -Methyl - 3 - cyano thiophene (2.108 g) was dissolved in 
benzene (30 ml) , followed by the addition of N-bromosuccinimide 
(4.8 g) and 70% benzoyl peroxide (202 mg) , and the mixture was 
stirred at 80°C for 2 hr. The reaction mixture was cooled, and 
the resulting precipitates were filtered off. Then the 
filtrate was diluted with ethyl acetate, washed with an aqueous 
solution of saturated sodium bicarbonate, dried (over MgS0 4 ) 
and then evaporated. The resulting residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) , 
to give the title compound as a yellow oil (2.746 g, yield; 82%) . 
: H-NMR (400MHz, CDC1 3 ) ; (5(ppm) 4.80(2H,s), 7 . 1 8 ( 1H , d , J= 5 . 4 Hz ) , 
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7 .39 (1H, d, J=5 . 4Hz) . 



f 3R4 -41 2 -Cyanomethyl - 3 -cyanof.hi ophene 



CN 




CN 



2 - Bromomethyl - 3 - cyanothiophene (2.746 g) was dissolved 
in toluene (40 ml) , followed by the addition of a solution of 
sodium cyanide (2.002 g) /water (15 ml), and the mixture was 
stirred at 80°C overnight. The reaction mixture was diluted 
with ethyl acetate and washed with an aqueous solution of 
saturated sodium bicarbonate , dried (over MgS0 4 ) and evaporated . 
The resulting residue was purified by silica gel column 
chromatography (ethyl ace ta te/hexane system) , to give the title 
compound as a pale yellow solid (823 mg, yield; 43%) . 
'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 4 . 13 (2H, s) , 7 . 2 3 ( 1H , d, .7=5 . 2Hz ) , 
7 .41 (1H, d, J = 5 . 2Hz) . 

(284 - 5 ) 6 - Ami no = 4 - hromothi enn [ 3 , 2 - c] pyri di ne 



2 - Cyanomethyl - 3 - cyanothiophene (823 mg) was added to a 
solution (30 ml) of 25 % hydrogen bromide in acetic acid, and 
the resulting mixture was stirred under ice-cooling for 90 min, 
which was neutralized with a 8N -aqueous solution of sodium 
hydroxide and then extracted with ethyl acetate. The organic 
layer was washed with water, dried (over MgS0 4 ) and evaporated. 




Br 
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The residue was purified by silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a yellow solid (894 mg, yield; 70%) . 
1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 4 . 4 9 ( 2H , br - s ) , 
6 . 8 5 (1H, d, J=0 . 8Hz) , 7 . 14 ( 1H , d , J= 5 . 6Hz ) , 
7 . 2 5 (1H, dd, J=5 . 6Hz, 0 . 8Hz) . 

(2 84-6 ) 4 - (1 -F,rhy1piperazin-4-y1 L=-£^J3^jL2^= 

hyf^rnxypt-hnxy) phenyl ) thi pnn f ^ r ^ - rl pyri (iinp rH hyHrnrhl nri^P 



6 -Amino-4 -bromothieno [3 , 2 -c] pyridine (894 mg) was 
treated in the same manner as in Example 245-1, to obtain a 
mixture of 4,6- dibromothieno [3,2 - c] pyridine and 4,6,7- 
tribromothieno [3 , 2 - c] pyridine (6:4) . Continuously, the 
mixture was treated in the same manner as in Example 245-2 and 
then treated with 3 - tributyls tannylphenoxyethyl acetate (394 
mg) in the same manner as in Example 300 - 4. Then, the reaction 
mixture was dissolved in N , N - dime thyl f ormamide (15 ml), 
followed by the addition of t-butyldimethylsilyl chloride (241 
mg) and imidazole (136 mg) , and the mixture was stirred for 1 
hr at room temperature. The reaction solution was partitioned 
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between ethyl acetate and water. The organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated. The residue was 
dissolved in tetrahydrof uran (12 ml) , followed by the addition 
of 2 . 5M n-butyl li thium/hexane solution (480 ml) in nitrogen 
atmosphere at -70°C, and the mixture was stirred for 30 min. 
Then, an aqueous solution of saturated ammonium chloride was 
added thereto, and the mixture was extracted with ethyl acetate . 
The organic layer was washed with water, dried (over MgS0 4 ) and 
evaporated. The residue was purified by (NH) silica gel column 
chromatography (ethyl acetate/hexane system) . The resulting 
product was then converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as a colorless amorphous (288 mg, yield; 15%) . 
Hydrochloride : 
m.p.; 12 6-13 0°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.29(3H,t,J = 7.2Hz), 3.13- 

3.27(4H,m), 3.47-3.62(4H,m), 3.74(2H, t, J=5Hz) , 

4 . 07 (2H, t, J=5Hz) , 4.20(2H,d,J=13.6Hz), 

6 . 96 (1H, dd, J=8 . 2Hz, 2 . 4Hz) , 7 . 3 7 ( 1H , t , J= 8 . 2 Hz ) , 

7 . 63 (1H, d, J=5 . 6Hz) , 7 . 7 0 ( 1H , d , J= 2 . 4Hz ) , 7.71 ( 1H , d , J= 8 . 4Hz ) , 
7 . 83 (1H, d, J=5 . 6Hz) , 8.28(lH,s), 11. 00-11. 10(lH,br-s). 
ESI -Mass; 384 (MH*) . 

Ry^mpiP 2fl5 Synthesi s of 4 - ( 1 - et.hylpipera zin - 4-y1)-6-[4-(3- 
hydrnxyhntyl ) phenyl ] thiPnn [3 r ^- rl pyri f^inp hydrocihl ori rie 
(285-1) 4 - (1 -F.thylpipera7.i n-4 - yl ) =JL= hrnmnth i e*no [ 3 , 2 - 
c ] pyri dinfi 
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Br 



Et 



2 - Cyanomethyl thiophene - 3 -carboxylic acid (2.331 g) was 
treated in the same manner as in Example 300- 1, to give the title 
compound as a yellow oil (183 mg, yield; 4%) . 
1 H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1.14 (3H, t, J=7 .2Hz) , 
2.50 (2H, q, J-7 . 2Hz) , 2 . 63 (4H, t , J=5Hz) , 3.66 (4H, t, J=5Hz) , 
7 . 30 (1H, d, J = 5 . 6Hz) , 7 . 3 5 ( 1H , d , J= 5 . 6Hz, 0 . 8Hz) , 
7 .43 (lH,d, J=0.8Hz) . 

(285-2) 4- (1 ■F,thy1pippra7iTi-4-y1 ) - fi- [4- ( 1 - 

hvdroxvhutyl ) phenyl 1 thi eno L3 . 2 -cl pyridinP'hyHrnrh l nri H 



In the same manner as in Example 167-3, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(98 mg, yield; 33%) from 4-[3-(t- 
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butyldimethylsilyloxy) butyl) - 1 - bromobenzene (889 mg) and 4- 
( 1 - ethylpiperazin - 4 - yl ) - 6 -bromothieno [3 , 2 - c] pyridine (183 
mg) . 

Hydrochloride: 
m.p. ; 122 -124°C 

X H-NMR (4 0 0MHz, DMSO-d 6 ) ; <5 (ppm) 1.08(3H,d,J=6.4Hz) , 

1.29 (3H f t, J = 7.2Hz) , 1 . 5 8 - 1 . 6 6 ( 2H , m) , 2.57-2.74 (2H,m) , 3.14- 

3 . 25 (4H,m) , 3.49-3.62(5H,m), 4.19(2H,d,J=8.8Hz), 

7 . 61 (1H, d, J=5 . 2Hz) , 7 . 8 0 ( 1H , d , J = 5 . 2Hz ) , 8 . 0 3 ( 2H , d , J= 8 . 8Hz) , 

8 .2 (1H, s) , 11 : . 00 - 11 . 10 (1H, br-s) . 

ESI-Mass; 396 (MH* ) . 

Example 286 Synthpsis of 4 - M - Pthy1pippra?i n - 4 - y~M - 6 - r 4 - f ? - 
hydroxyhu f.yl ) phenyl 1 thi pnn . ^ - rl PY^i d 3 n 6 3 hyHrn rhl nririp 



4- (4 -Ethylpiperazin- 1-yl) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine (1.01 g) obtained in 
Example 289-7 was dissolved in DMF (4 ml), followed by the 
addition of 60% sodium hydride (0.16 g) . After the evolution 
of hydrogen was ceased, 2 -( t -butyldimethylsilyloxy ) ethyl 
bromide (1.43 g) was added thereto, and the mixture was stirred 
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at 50°C overnight. The reaction solution was partitioned 
between ethyl acetate and water. The organic layer was washed 
with water, dried and evaporated. The resulting residue was 
dissolved in THF (10 ml), followed by the addition of 1 . 0M 
tetra (n-butyl) ammonium f luoride/THF solution (1.75 ml), and 
the mixture was stirred at room temperature for 30 min. The 
solvent was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The resulting 
product was extracted from the organic layer with 2N 
hydrochloric acid. The aqueous layer was basified with 2N 
sodium hydroxide, which was then back - extracted with ethyl 
acetate. The organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) 
and NH-silica gel column chromatography (ethyl acetate), to 
give 0.475 g of the free compound of the title compound as a 
colorless oil . 
Free compound: 

X H-NMR (4 0 0MHz, CDC1 3 ) ; 8 (ppm) 1.16(t,J = 7.2Hz,3H), 2 . 09 (br- 

s,lH), 2 . 53 (q, J = 7 . 2Hz, 2H) , 2 .70 (t, J-4 . 8Hz , 4H) , 

3 . 70 (t , J = 4 . 8Hz , 4H) , 4.00 (br-t, 2H) , 4 . 15 ( t , J=4 . 4Hz , 2H) , 

7 . 0 0 (d, J=9 . 0Hz, 2H) , 7.32(d,J=5.6Hz,lH), 

7 . 3 9 (dd, J=0 . 8, 5 . 6Hz, 1H) , 7 . 7 2 ( d , J= 0 . 8Hz , 1H ) , 

8 . 05 (d, J=9 . 0Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give 0.565 g of the 
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title compound as a pale yellow powder. 
Hydrochloride : 
m.p.; 128-129°C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1 . 31 ( t , J«7 . 2Hz , 3H) . 3 . 18 - 

3.28(m,4H),3.50 (br- 1 , 2H) » 3 . 6 0 (br-d, 2H) > 3.75 (t, J- 5 . 1Hz, 2H) . 

4.05(t,J=5.1Hz,2H),4.22(br-d,2H)>7.05(d,J=8.8Hz,2H)» 

7 . 6 2 (d, J = 7 . 2Hz , 1H) . 7 . 7 9 (d, J = 5 . GHz , 1H) > 8 . 10 (d, J=8 . 8Hz , 2H) . 

8 . 18 (s, 1H) » 10 . 7 6 (br- s, 1H) . 

MS (ESI) m/z 384 (M + H) * . 

^vampIP 0.9*1 SynfhPRi s of 4 - (4 - gthyl pippra?in-1 -y~M - 6 - T4 - (7 - 
hydrnyyprnpnyy) phenyl 1 thi pnn f V Pyri dinp 

1 - R-romn - O - ( f - butyl ) di phenyl si 1 yl -2 - prnpanol 



(In the formula, TBDPS represents ( t -butyl ) diphenylsilyl 



A solution of 2 - ( t-butyl) diphenylsilyloxypropanol of 
5.27 g (16.8 mmol) synthetically prepared according to J. Am. 
Chem. Soc, 1985, 3 07 , 5556, tr ipheny lphosphine of 4 . 4 0. g (1.0 
equivalent) , pyridine of 2.03 ml (1.5 equivalents) and dry THF 
( 50 ml) was stirred under ice - cooling . To the resulting mixture 
was added dropwise bromide (0.864 ml, 1.0 equivalent) , and the 
mixture was further stirred for 50 min. Ethyl acetate and water 
were added thereto, and the resulting mixture was stirred. The 
organic layer was separated, then, it was washed sequentially 
with an aqueous solution of sodium thiosulfate, water and brine, 



OTBDPS 




group . ) 
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and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (n - hexane/e thyl acetate system) . n-Hexane was 
added to the resulting product to dissolve the product, and the 
resulting insoluble matters were filtered off . The solvent was 
evaporated, to give the title compound as a colorless oil (5.706 
g, yield; 90%) . 

X H - NMR ( 4 0 0MHz , CDCI3 ) ; (5(ppm) 1.07(s, 9H) , 1 . 2 2 ( d , J= 6 . 0Hz , 3H) , 
3.25(dd,J=6.4,10. 0Hz) , 3.31 (dd, J=4 .4,10. 0Hz) , 3.96- 
4 . 03 (m, 1H) , 7 . 36-7 .46 (m, 6H) , 7 . 6 6 - 7 . 7 1 (m, 4H) . 
(287 -2) 4- (d-Rt-.hy1pippra7iTi-1 - yll - fi - f A - ( 2 - f - 

butyl diphenyl si 1 yl oxyprnpoxy) phenyl 1 fhi Pno . 2 - r] pyri Hi fip 




OTBDPS 



66% sodium hydride (0.26 g, 1.2 equivalents) was washed 
with n-hexane and was then suspended in DMF of 1 ml, and the 
mixture was stirred under ice-cooling. To the resulting 
mixture was added 4 - (4 - ethylpiperazin - 1 -yl ) - 6 - (4 - 
hydroxyphenyl) thieno [3 , 2 -c] pyridine of 2.00 g (5.88 mmol) 
dissolved in DMF of 20 ml, followed by the agitation at room 
temperature for 45 min. To the resulting product was added 
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1-bromo-O- (t-butyl) diphenylsilyl - 2 -propanol of 4.44 g (2.0 
equivalents) dissolved in DMF of 15 ml, which was stirred in 
nitrogen atmosphere at 50°C for 18 hr. Water was added to the 
resulting mixture, and then extracted with ethyl acetate. The 
organic layer was washed sequentially with water (three times) 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH - silica 
gel column chromatography (eluent solvent /ethyl acetate 
system) , to give the title compound as a pale yellow oil (3.38 
mg, yield; 90%) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.08 (s, 9H) , 1.16 (t, J = 7 .2Hz, 3H) , 
1.21 (d, J- 6.4Hz, 3H) , 2.5 3 ( q , J- 7 . 2Hz , 2H ) , 2 . 7 0 ( t , J = 4 . 8Hz , 4H) , 
3.70 (t, J = 4 . 8Hz , 4H) , 3 . 8 1 ( dd , J= 5 . 4 , 9 . 2Hz , 1H) , 

3 . 9 7 (dd, J=6 . 0, 9 . 2Hz, 1H) , 4 . 17 - 4 . 24 (m , 1H) , 7 . 8 0 (d, J=8 . 8Hz, 2H) , 
7 .31 (d, J=5 . 6Hz , 1H) , 7 . 34 -7 . 45 (m, 7H) , 7 . 7 0 - 7 . 7 4 (m , 5H ) , 
7 . 97 (d, J=8 . 8Hz , 2H) . 

(2R7 - *n d - (A -Rf.hyl pi ppr^.in - 1 = y 1 ) - 6 - [ 4 - ( 2 - 
hyc\ rnxyprnpnyy) phenyl 1 thipnn \ 3 , 2 - cj pyri dinp 
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4- (4 -Ethylpiperazin-l-yl) -6- [4- (2-t- 
butyldiphenylsilyloxypropoxy) phenyl] thieno [3,2-c] pyridine 
of 3.38 g (5.31 mmol) was dissolved in THF of 20 ml and stirred 
at room temperature. To the mixture was added 1 . 0M 
tetrabutylammonium fluoride/THF solution of 10.6 ml (2.0 
equivalents) , and the mixture was stirred for 8 hr. The solvent 
was evaporated, and to the resulting residue was added water, 
and the mixture was extracted with ethyl acetate. The organic 
layer was washed sequentially with water (three times) and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by NH-silica gel column 
chromatography (n-hexane/ethyl acetate system) , to give the 
title compound as a colorless oil (1.65 g, yield; 78%). 

The resulting compound was converted into a hydrochloride 
in a conventional manner, and then reprecipi tated with 
ethanol/diisopropyl ether/water, to give 1.91 g of the 
hydrochloride of the title compound as a pale yellow powder. 
Hydrochloride : 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 1 7 ( d , J = 7 . 2 Hz , 3H ) , 
1 . 31 (t, J = 7 . 2Hz, 3H), 3 . 18-3 . 28 (m, 4H) , 3.49(br-t,2H), 
3.60 (br-d, 2H),~3.83-3.91(m,2H), 3.94-4.01(m,lH), 4.21 (br- 
d, 2H) , 7 . 04 (d, J=9 . 2Hz, 2H) , 7 . 6 2 ( d , J- 5 . 6 Hz , 1H ) , 

7 .79 (d, J=5 . 6Hz , 1H) , 8 . 07 - 8 . 1 1 (m , 3H ) , 8.18(s,l H) , 10.72(br- 
s, 1H) . 

MS (FAB) m/z 398 (M + H) * . 
Free compound: 
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X H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.16 ( t , J=7 . 2Hz , 3H) , 

1 . 31 (d, J=6 .4Hz, 3H) , 2 . 5 3 (q, J=7 . 2Hz , 2H) , 2 . 7 0 ( t , J=4 . 8Hz , 4H) , 

3.70 (t, J=4.8Hz,4H) , 3 . 8 6 ( dd , J= 8 . 0 , 9 . 2Hz , 1H ) , 

4 . 01 (dd, J = 3 . 0, 9 . 2Hz, 1H) , 4 . 2 0 - 4 . 27 (m, 1H) , 6 . 9 9 ( d , J= 8 . 8Hz , 2H) , 
7.32 ( d, J- 5.4Hz, 1H) , 7 . 3 9 ( dd , J= 0 . 4 , 5 . 4Hz , 1H) , 
7 . 7 2 (d, J = 7 . 2Hz , 1H) , 8 . OS (d ff J-8 . 8Hz, 2H) . 
F.vampi p 2RS Synthesis of 6 - [4 - (2 -methyl - 2 - 

hyrirnxyprnpoyy) phenyl 1 > 4 - ( 4 -mfithyl pipprazin-1 - 
yl ) thi g>no f ^ r 7 - r) pyri dinp hydrnrhl nridfi 



4- (4 -Methylpiperazin- 1 -yl) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine (543 mg) was dissolved in 
DMF (20 ml) , followed by the addition of 60% sodium hydride (87 
mg) . The mixture was stirred at room temperature for 30 min, 
to which was then added ethyl bromoacetate (0.185 ml) at 0 °C, 
and the mixture was stirred for 15 min. The reaction solution 
was partitioned between ethyl acetate and water. The organic 
layer was washed with water, dried and evaporated. The 
resulting residue was dissolved in THF (30 ml) , followed by the 
addition of 3 . 0M methylmagnesium bromide/ether solution (3.3 





N 



Me 
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ml) under ice-cooling, and the mixture was reacted at room 
temperature for 1.5 hr . The reaction solution was partitioned 
between ethyl acetate and water. The organic layer was washed 
with water, dried and evaporated. The resulting residue was 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system) , to give a colorless oil (209 mg, yield; 31%) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the title compound as yellow 
crystals . 
Hydrochloride : 
m.p.; 135-138°C 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.2 3 (s,6H) , 2.86 ( d , J = 4 . 8Hz , 3H ) , 
3 . 25-3 . 33 (m, 2H) , 3 . 45 ( t , J-13 . 2Hz, 2H) , 3 . 54 (d, J- 11 . 2Hz , 2H) , 
3 .78 (s, 2H) , 4 .21 (d, J-14 . 0Hz, 2H) , 7 . 04 (d, J=8 . 8Hz , 2H) , 
7 . 61 (d, J-5 . 6Hz , 1H) , 7 . 78 (d, J-5 . 6Hz , 1H) , 8 . 09 (d, J=8 . 8Hz , 2H) , 
8 . 18 (s, 1H) . 

MS (FAB) m/z 398 (M+H) + . 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 37 (s, 6H) , 2 . 39 (s, 3H) , 

2 . 66 (t, J=4 . 8Hz, 4H) , 3 . 6 9 (t, J=4 . 8Hz , 4H) , 3.86(s,2H), 

7 . 00 (d, J=8 . 8Hz, 2H) , 7.32(d,lH,J=5.6Hz), 7 . 38 (d, J=5 . 6Hz, 1H) , 

7 . 73 (s, 1H) , 8 . 05 (d, J=8 . 8Hz , 2H) . 

KvampIP 2R9 fiynthpfiis of 6 - f 4 - ( 2 - me thy 1 - 2 - 

hyH rnvypropnyy) phenyl] -4- (4- p ropyl pippra?in-l- 

ynthipnnfV^-rlpyridinp hydrnrhl nridfi 
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In the same manner as in Example 2 89, a yellow compound 
was obtained (240 mg, yield; 35%) from 4-(4- 
propylpiperazin- 1 -yl ) - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine (603 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide (1.6 ml) . The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p.; 13 3-13 5°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1 . 1 9 ( t , J = 7 . 2Hz , 3H) , 1 . 2 3 (s, 6H) , 
1.70-1. 81 (m,2H), 3.03-3.13(m,4H), 3.20-3.30(m,2H), 3.50- 
3 . 61 (m, 2H) , 3 .78 (s, 2H) , 4 . 1 9 ( d , J- 12 . 8H z , 2 H ) , 

7 . 04 (d, J=8 . 8Hz, 2H) , 7 . 61 (d, J=5 . 6Hz, 1H) , 7 . 7 8 (d , J-5 . 6Hz , 1H) , 
8.10(d,J=8.8Hz,2H), 8 . 18 (s # 1H) . 
MS (FAB) m/z 426 (M+H) * . 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 8 (ppm) 0 . 9 5 ( t , J = 7 . 6 H z , 3H ) , 1.37(s,6H), 
1.56-1. 61 (m,2H), 2.38-2.43(m,2H), 2 . 68 ( t, J=5 .2Hz, 4H) , 
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3 .69 (t, J = 5 . 2Hz,4H) , 3 .86 (s, 2H) , 7 . 00 (d, J=8 . 8Hz, 2H) , 
7 .31 (d, J=5 . 6Hz, 1H) , 7 .39 (d, J=5 . 6Hz, 1H) , 7 .72 (s, 1H) , 
8.05 (d, J=8.8Hz,2H) . 

Fyp>mp1 e 9Qn SynfhPRis of 6 - \4 - (2 - methyl - 2 - 

hydrnyyprnpnyy) phenyl ] - 4 - (4 - ethyl pipprazin - 1 - y 1 ) f.h i eno f ^ . 2 - 

pyri r H ne di hydrochl nridfi 
(9Qn-1 1 2 -MPthyl - ^ - thi nphPTiPrarhn vyl ir arid 

COOH 




To a solution of 1.5M-lithium 
diisopropylamide/cyclohexane solution (600 ml) and THF (300 ml) 
was dropwise added 3 - thiophenecarboxylic acid (50.0 g) /THF (150 
ml) under vigorous stirring at -70°C. After the reaction 
mixture was stirred, as it was, at -70 °C for 2 hr, methyl iodide 

(60.0 g) was added dropwise to the reaction mixture. After the 
dry ice/acetone bath was removed, the mixture was reacted 
overnight. The resulting reaction solution was acidified by 
adding 5N hydrochloric acid thereto, and then extracted with 
ethyl acetate. The organic layer was washed with water and 
brine, dried and evaporated, to give 54 g of the title compound. 

(290-2) 2 -Methyl - V f.hi nphpnprarhnyyl afp chloride 



COC1 




2 -Methyl - 3 - thiophenecarboxylic acid (54 g) was reacted 
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with thionyl chloride (100 ml) at 60°C for 1.5 hr. The reaction 
solution was evaporated, and to the resulting residue was added 
THF (100 ml x 2), and then excess thionyl chloride was removed, 
to give 60.5 g of the title compound. 
(^Qn-i) n- Methyl - 2 -me thyl thiophene - 3 -carboxami de 

CONHCH3 

2 -Methyl - 3 - thiophenecarboxylate chloride (60.5 g) /THF 
(300 ml) solution was added dropwise to a 40% aqueous solution 
of methylamine (400 ml) at 0 °C. Ethyl acetate (2 1) was added 
thereto, and then the organic layer was washed sequentially with 
water, a 5N aqueous solution of hydrochloric acid, an aqueous 
solution of saturated sodium bicarbonate, water and brine, 
dried and evaporated. The resulting residue was crystallized 
from n-hexane, to give the title compound as a white powder (43.5 
g, yield; 71.8%) . 

'H-NMR (400MHz , CDC1 3 ) ; <5 (ppm) 2 . 70 (3H, s) , 2.96(3H,d,J=7.2Hz), 
5.82 (1H, br) , 7 . 0 3 ( 1H , d , J= 5 . 2Hz) , 7 . 08 ( 1H , d , J = 5 . 2Hz) . 
(290-4) f> - ( 4 - Mfithoyyphpnyl ) - SH-thieno[l f 2-c] pyri d in - 4 - one 

OMe 




To a solution of N - methyl - 2 - methyl thiophene - 3 
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carboxamide (36.0 g) in THF (500 ml) was added dropwise 2 . 5M 
n - BuLi/THF solution (200 ml) at -70 °C . The reaction solution 
was stirred at -70°C for 2 hr, followed by the addition of 
anisonitrile (31.0 g) at once. After the dry ice/acetone bath 
was removed, the reaction mixture was back to room temperature. 
Three hours later, an aqueous solution of saturated ammonium 
chloride and ether were added thereto, and then the mixture was 
further stirred for 1 hr . The resulting white precipitates were 
collected by filtration, washed with water, ether and n-hexane 
in this order, and then dried, to give the title compound (17.9 
g, yield; 30%) . 

'H-NMR (4 00MHz, DMSO-d 6 ) ; (5 (ppm) 3.81(3H,s), 7.04(2H,d,J=8 .4Hz) , 
7 . 15 <1H, s) , 7 .47 (1H, d, J- 5. 2Hz) , 7 . 5 6 ( 1H , d , J= 5 . 2Hz) , 
7 .73 (2H, d, J=8 .4Hz) . 

(9Qn-S) 4 -Phi OTP- - (A -mPi-hnyyphpnyl ) thi eno L3 , 2 -el pyridine 

OMe 



CI 

6 - (4 -Methoxyphenyl) -5H- thieno [3 , 2 -c] pyridin-4 -one (9.1 
g) was added to phosphorus oxychloride (90 g) , and the mixture 
was heated at 120°C for 3 hr . The reaction solution was 
evaporated, and to the resulting residue were added ethyl 
acetate and water. The organic layer was washed with water, 
an aqueous solution of saturated sodium bicarbonate and brine, 
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and dried over magnesium sulfate. The solvent was evaporate, 
and the resulting residue was purified by silica gel column 
chromatography (ethyl aceta te/hexane system) , to give the title 
compound as a white powder (6.6 g, yield; 73%). 

"H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 3.86(3H,s), 7.01(2H,d,J=8.8Hz) , 
7 . 5 0 (2H, m) , 8 . 01 (2H, d, J = 8 . 8Hz) , 8 . 0 6 (1H, s) . 
(2<>n-fi) 4- (4-Ef.hylpiperazin-l -yl ) - 6- (4- 
TDPthny yphpnyl ) thi pnn f 3 . 7 - n 1 pyri rHnfi 




A mixture of 4 - chloro - 6 - ( 4 -me thoxyphenyl ) thieno [ 3 , 2 - 
c] pyridine (6.6 g) and N - e thy lpiperaz ine (30 ml) was heated at 
130°C for 2 hr . The reaction mixture was evaporated, and to 
the resulting residue were added potassium carbonate and water. 
The resulting mixture was extracted with ethyl acetate, and the 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was removed, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) , to give 
the title compound as a pale brown oil (5.2 g, yield; 61.5%) . 
*H - NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( 3H , t , J = 7 . 2 Hz ) , 
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2.55 (2H, q, J = 7 . 2Hz) , 2.72 (4H, br) , 3.71 (4H, br) , 
6 . 9 9 (2H, d, J=8 . 8Hz) , 7 . 3 2 (1H, d, J=6 . OHz) , 
7 . 3 8 (1H, dd, J=6 . 0, 0 . 8Hz) , 7 . 7 3 ( 1H , d , J= 0 . 8Hz) , 
8 . 05 (2H, d, J=8 . 8Hz) . 

(2QD-71 d - (4.Kfhy1pippra7in-1 -yl ) -6- f A- 
hydroxy phenyl ) t.hi pno [3 , 2 - c] pyr i d irift 



4- (4 -Ethylpiperazin- 1 -yl) -6- ( 4 - 
methoxyphenyl ) thieno [3 , 2 - c] pyridine (5.2 g) was dissolved in 
48% hydrobromic acid (50 ml), and the mixture was reacted at 
130°C for 1.5 hr. The reaction solution was evaporated, 
basif ied with potassium carbonate and extracted with chloroform. 
The chloroform layer was washed with water , dried and evaporated . 
The resulting residue was purified by NH- silica gel column 
chromatography (ethyl acetate) , to give the title compound as 
a pale brown powder (4.0 g, yield; 80%) . 
'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1 . 2 1 ( 3H , t , J= 7 . 2Hz ) , 
2.62(2H,q,J=7.2Hz), 7.82(4H,br), 3.76(4H,br), 

6,92(2H,d,J=8.4Hz), 7.33(lH,d,J=5.6Hz), 7 . 3 7 ( 1H , d , J= 5 . 6Hz) , 
7 . 73 (1H, s) , 7.99(2H,d,J=8.4Hz). 




OH 
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(3Qn-fl) 6 - fd - (^ .MPthyl - nronnxvnhen vl 1 - (4 - 
^fhylp-ip^T-a^-jn^i -yl ) t-. hipnnf^ . a - rr l pvr i d i nehvd rochl or i de 
hy^rnrhl nride 



4- (4-Ethylpiprazin-l-yl) -6- (4- 
hydroxyphenyl) thieno [3 . 2 -c] pyridine (1.10 g) was dissolved in 
DMF (30 ml), followedby the addition of 60% sodium hydride (0.18 
g) . After the evolution of hydrogen was ceased, ethyl 
bromoacetate (0.55 g) was added thereto, which was then stirred 
at 0°C for 30 min. The reaction solution was partitioned 
between ethyl acetate and water. The organic layer was washed 
with water, dried and evaporated. The resulting residue was 
dissolved in THF (30 ml) , followed by the addition of 3M 
methylmagnesium bromide/ether solution (3.3 ml) under ice- 
cooling, and the mixture was reacted at room temperature for 
1.5 hr. The reaction solution was partitioned between ethyl 
acetate and water, and the aqueous layer was extracted from the 
organic layer with 2N hydrochloric acid. The aqueous layer was 
basif ied with 2N sodium hydroxide and back - extracted with ethyl 
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acetate. The organic layer was washed with water, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) 
and NH-silica gel chromatography (ethyl acetate) ,' to give the 
free compound of the title compound as a colorless oil (0.71 
g, yield; 53.2%) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give 0.72 g of the title compound as 
a pale yellow powder. 
Hydrochloride : 

3.28(m,2H), 3 . 40 <q, J = 7 . 2Hz , 2H) , 3 . 5 0 (br - t , 2H ) , 3 . 6 2 (br - d , 2H ) , 
3.97(br-d,2H), 6.90(d,J=8. 8Hz, 2H), 7.55(t,J=8. 0Hz, 1H) , 
7 .71 (t, J=8 . 0Hz , 1H) , 7 . 93 (s, 2H) , 7 . 9 1 - 7 . 9 6 (m , 1H ) , 
8.04(d,J = 8.8Hz,2H), 8 . 08 (d, J=8 . 8Hz , 2H) , 10 . 9 2 (br- s , 1H) . 
MS (FAB) m/z 378(M+H)\ 

Rvampl f> 291 Synf.hpsifi of 4-(4-^1-hylpipera7:in-l -yl)-6-f4-(^- 
hydrnxy - ^ -mPt hyl butyl ) phenyl ] th i eno \ 3 . 2 - c. 1 pyr i d i nn 
rH hyrir nrhl nritift 




OH 
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6- (4 -Bromophenyl) -4- (4 - ethylpiperazin - 1 - 
yl) thieno [3 , 2 -c] pyridine (1.265 g) and 2 -methyl - 3 - butyn - 2 - ol 
(915 Ml) were heated under reflux in the presence of 
bistriphenylphosphine dichloride (44 mg) , triphenylphosphine 
(165 mg) and cuprous iodide (22 mg) in DMF (12 ml) and 
triethylamine (20 ml) for 1.5 hr . The reaction solution was 
evaporated, and the resulting residue was purified by NH - silica 
gel column chromatography (ethyl aceta te/hexane system) , to 
give 6- [4- ( 3 -me thyl - 3 - hydroxy - 1 - butynyl ) phenyl ] - (4- 
ethylpiperazin-l-yl) thieno [3, 2-c]pyridine (0.414 g) as a pale 
yellow oil. 

6- [4- (3 -Methyl - 3 -hydroxy- 1 -butynyl) phenyl] - (4- 
ethylpiperazin- 1 -yl) thieno [3,2 - c] pyridine (0.299 g) was 
dissolved in a mixture solution of benzene (30 ml) / THF (15 ml) , 
and the hydrogena tion reaction was conducted with a catalyst 
of chlorotristriphenylphosphinerhodium . The reaction 
solution was filtered and washed with methanol, and the 
resulting filtrate was concentrated. The resulting residue 
was purified by NH-silica gel column chromatography (ethyl 
acetate/hexane system), to give 0.097 g of 4- (4- 
ethylpiperazin- 1 -yl) -6- [4- ( 3 - hydroxy - 3 - 

methylbutyl) phenyl) thieno [3 , 2 -c] pyridine of as a pale yellow 
oil . 

Free compound: 

r H - NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 1 . 31 (s, 6H) , 
1 . 81-1 . 85 (m, 2H) , 2.52(q, J=7 . 2Hz, 2H), 2 . 6 9 ( t , J= 5 . 0Hz , 4H ) # 
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2 . 7 3 -2 . 7 7 (m, 2H) , 3 . 70 ( t, J«5 . 0Hz, 4H) , 7 . 2 8 ( d , J= 8 . 4Hz , 2H) , 
7.3 2 (d, J=5.6Hz,lH) , 7 . 3 9 ( dd , J= 0 . 8 , 5 . 6Hz , 1H ) , 
7 .76 <d, J= 0.8Hz, 1H) , 8 . 0 1 ( d , J=8 . 4Hz . 2H) . 

The resulting oil was converted into a hydrochloride in 
a conventional manner, to give the title compound (0.72 g) as 
a pale yellow powder. 
Hydrochloride : 
m.p.; 116-117. 5°C 

X H-NMR (4 00MHz, DMS0-d 6 ) ; <5 (ppm) 1 . 16 (s, 6H) , 1 . 31 (t, J=7 . 2Hz, 3H) , 

1 . 65 -1 . 69 (m, 2H) , 2 . 65 - 2 . 69 (m, 2H) , 3 . 17 - 3 . 2 8 (m, 4H) , 3.51 (br- 

t, 2H) , 3 . 60 (br-d, 2H) , 4 . 2 2 (br - d , 2H) , 7 . 3 0 ( d , J= 8 . 4Hz , 2H) , 

7 . 63 (d, J=5 . 6Hz , 1H) , 7 . 8 2 ( d , J= 5 . 6Hz , 1H ) , 8.06(d,J=8.4Hz,2H), 

8.22(s,lH), 10 . 80 (br- s, 1H) . 

MS (FAB) m/z 410(M+H) + . 

TTy^mpi p Synthesis of 6 - [4 - ( 4 -methyl - 4 - 

hydroxypentyloxy) phenyl ] -4- (4 - ethylpi peraz i n - 1 - 
yl ) thi eno [3 , 2 - c] pyri dine 



In the same manner as in Example 289, a yellow compound 
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was obtained (359 mg, yield; 55%) from 4 - ( 4 - ethylpiperazin - 
1 -yl) - 6 - (4 -hydroxyphenyl) thieno [3 , 2 -c] pyridine (816 mg) , 
ethyl - 4 - bromobutyrate (0.42 ml) and 3 . 0M methylmagnesium 
bromide/THF solution (1.3 ml). The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 116-118°C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1 . 12 (s, 6H) , 1 . 3 0 ( t , J=7 . 2Hz , 3H) , 

1 . 4 8 - 1 . 5 2 (m, 2H) , 1 . 74 -1 . 82 (m, 2H) , 3 . 17 - 3 . 2 8 (m, 4H) , 

3 . 4 8 (t , J- 12 . 0Hz, 2H), 3 . 5 8 - 3 . 62 (m, 2H ) , 4 . 02 (t, J=5 . 6Hz , 2H) , 

4.02 (d, J=14.0Hz,2H) , 7 . 0 2 ( d , J= 8 . 8Hz , 2H ) , 7 . 6 1 ( d , J= 5 . 6Hz , 1H) , 

7 . 78 (d, J=5 . 6Hz, 1H) , 8 . 0 9 <d, J=8 . 8Hz, 2H) , 8 . 17 (s, 1H) . 

MS ( FAB ) m/z 440(M+H)*. 

Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1.16 (t, J = 7 . 6Hz, 3H), 1.27(s,6H), 
1 . 65-1 . 69 (m, 2H) , 1 . 89 - 1 . 94 (m, 2H) , 2.52(q,J = 7.6Hz,2H), 
2 . 69 (t, J = 4 . 8Hz, 4H) , 3 .69 (t ff J-4 . 8Hz, 4H), 4 . 05 (t f J-6 .4Hz, 2H) , 
6 . 97 (d, J=8 . 4Hz ,2H), 7.31(d,J=5. 6Hz, 1H) , 7 . 3 9 ( d , J= 5 . 6Hz , 1H) , 
7 . 71 (s , 1H) , 8 . 0 3 (d, J- 8 . 4Hz , 2H) . 

Ryampl ^ 2 9 3 Synth^si of 4 - (4 - propyl p i ppra z i n - 1 - y 1 ) - 6 - f 4 - 
(2 - hyrirnvypthnyy) phenyl ] t h i p»n o [ 3 , 2 - C 1 pyri dinp 
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O 



OH 



0 



• 2HC1 



In the same manner as in Example 289, a yellow compound 
was obtained (310 mg, yield; 82%) from 4-(4- 
propylpiperazin- 1 -yl) - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
clpyridine (603 mg) and 2 - bromoe thanol (0.24 ml). The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 
compound as yellow crystals. 
Hydrochloride : 
m.p . ; 128-130°C 

*H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 2 0 ( t , J = 7 . 2Hz , 3H) , 1.76- 

2.09(m,2H), 3.02-3.12(m,2H), 3.23-3.29(m,2H), 3.59- 

3 . 62 (m, 4H) , 3 .75 (t, J=4 . 8Hz, 2H) , 4 . 05 (t, J=4 . 8Hz, 2H) , 

4 . 19 (d, J=13 . 6Hz , 2H) , 7 . 04 (d, J = 8 . 8Hz , 2H) , 7 . 6 1 ( d , J = 5 . 6Hz , 1H) , 

7.78(d,J=5.6Hz,lH), 8.10(d,J=8.8Hz,2H), 8 . 18 (s, 1H) . 

MS ( FAB ) m/z 398(M+H)\ 

Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0.95(t,J = 7.6Hz,3H), 1.56- 
1.62(m,2H), 2.39-2.43 (m,2H), 2.68(t,J=5.2Hz,4H), 

576 



98046PCT 



3 . 6 8 <t, J = 4 . 8Hz, 4H) , 4.00 (br- t , 2H) , 4 . 15 ( t, J = 4 . 8Hz, 2H) , 

7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 3 2 (d, J=5 . 6Hz, 1H) , 7 . 39 (d, J=5 . GHz , 1H) , 

7.72 (s, 1H) , 8.05 (d, J= 8.8Hz, 2H) . 

Ryamplg 294 fiynthPRis of . [ 4 - ( 2 - m<=> thy 1 - 2 - 

hyriroxyp-ropoyy) phenyl ] - 4- f 4 - f 2 - f 1 imrnpthyl ^pippra7in-1 - 
y1)1-hipnnf^.^-r1 Pyri di n fi 



In the same manner as in Example 289, a yellow compound 
was obtained (245 mg, yield; 34%) from 4-[4-(2- 
f luoroethyl) piperazin-1 -yl] - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine (600 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide (1.7 ml) . The resulting compound was 
converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as yellow crystals. 
Hydrochloride : 
m.p. ; 135 - 137°C 

X H-NMR (4 00MHz , DMS0-d 6 ) ; (5 (ppm) 1 . 23 (s, 6H) , 3.35-3.45(m,2H), 
3.54-3.65(m,6H), 3.78(s,2H), 4.22(d,J=13.6Hz,2H), 
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4.92 (t, J=4 . 4Hz, 1H) , 5 . 04 ( t , J=4 . 4Hz, 1H) , 7 . 04 (d, J=8 . 8Hz , 2H) , 
7 . 6 3 (d, J = 5 . 6Hz r 1H) , 7 . 7 9 (d, J=5 . 6Hz, 1H) , 8 . 10 (d, J=8 . 8Hz , 2H) , 
8 .19 (s, 1H) . 

MS (FAB) m/z 430(M+H) + . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1 . 37 (s, 6H) , 2.77-2.80 (m,lH), 
2 .79 ( t, J-4 . 8Hz, 4H), 2 . 8 5 ( t , J- 5 . 2Hz, 1H) , 3 . 70 ( t , J=4 . 8Hz , 4H) , 
3.85(s,2H), 4 . 59 ( t , J=4 . 8Hz, 1H) , 4 . 71 ( t , J=4 . 8Hz, 1H) , 
7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 32 (d, J=5 . 6Hz, 1H) , 7 . 38 (d, J=5 . 6Hz , 1H) , 
7 . 73 (s, 1H) , 8 . 04 (d, J=8 . 8Hz, 2H) . 

Flxampl ^ 2 9 5 Synthesis of 4- [4- ( 2 • f 1 unrnpthyl ) pipera7 i n . 1 - 
yl 1 - 6 - [4 - (2 -hy^rnyypl-.hnxy) phenyl 1 t.h i pti o f 3 . 2 - r. 1 pyridine 



In the same manner as in Example 289, a yellow compound 
was obtained (231 mg, yield; 68%) from 4-[4-(2- 
f luoroethyl ) piperaz in - 1 - yl ] - 6 - ( 4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine (300 mg) and 2 - bromoe thanol (0.12 ml). The 
resulting compound was converted into a hydrochloride in a 
conventional manner, to give the hydrochloride of the title 




F 
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compound as yellow crystals. 
Hydrochloride : 
m.p. ; 138-140°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 3.36-3.43 (m,2H), 3.53- 

3 . 6 6 (m, 6H) , 3.75 (t, J=4 . 8Hz, 2H) , 4 . 05 (t, J = 4 . 8Hz, 2H) , 

4 . 23 (d, J = 13 . 6Hz , 2H) , 4 . 9 2 ( t , J = 4 . 4Hz , 1H ) , 5 . 0 3 ( d , J = 4 . 4Hz , 1H) , 

7 . 0 5 (d, J=8 . 8Hz , 2H) # 7 . 6 3 (d, J=5 . 6Hz, 1H) , 7 . 79 (d, J=5 . 6Hz , 1H) , 

8 . 10 (d, J-8 . 8Hz, 2H) , 8 . 19 (s, 1H) . 

MS ( FAB ) m/z 402 (M+H) \ 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 2 . 7 7 - 2 . 85 (m, 1H) , 

2.79 (t, J=4.4Hz,4H) , 2 . 8 5 ( t , J= 5 . 2Hz , 1H ) , 3 . 7 0 ( t , J- 4 . 4Hz , 4H ) , 
3.99 (brt, 2H) , 4 . 15 ( t, J=4 . 0Hz, 2H) , 4 . 59 (t, J=4 . 8Hz, 1H) , 
4.71 (t, J=4 . 8Hz, 1H) , 7 . 00 (d, J-8 . 8Hz , 2H) , 7 . 3 3 (d, J=5 . 6Hz , 1H) , 
7 . 39 (d, J=5 . 6Hz ,1H), 7.73(s,lH), 8 . 05 (d, J-8 . 8Hz, 2H) . 
RvampIP 296 Syni-.hPSiR of 6 - \ 4 - ( 2 - me th yl - 2 - 

hydrnxyprnpnyy) pheny l ] - 4 - f 4 - (2 - hyd r oxy e f by 1 ) pi nerazi n - 1 - 
y11t-hipnn[^^-r1 Py*" 3 din e hyrlrnrhl nri dp 




OH 
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In the same manner as in Example 289, a yellow compound 
(234 mg, yield; 32%) was obtained from 4-[4-(2- 
hydroxyethyl) piperazin- 1 -yl] - 6 - (4 -hydroxyphenyl) thieno [3,2- 
c] pyridine (600 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide/THF solution (1.7 ml) . The resulting 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p.; 139-142°C 

X H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 23 (s, 6H) , 3.25-3.40 (m, 2H) , 

3 . 5 5 (t, J- 13 .2Hz, 4 4H) , 3 . 6 5 (d, J=12 . 0Hz, 2H) , 3 .78 (s, 2H) , 
3.84 (br, 2H) , 4 .20 (d, J-13 . 2Hz , 2H) , 7 . 05 (d, J=8 . 8Hz, 2H) , 

7 . 6 3 (d, J=5 . 6Hz , 1H) , 7 . 79 (d, J=5 . 6Hz, 1H) , 8 . 10 (d, J=8 . 8Hz, 2H) , 
8 . 19 (s, 1H) . 

MS (FAB) m/z 428(M+H)\ 
Free compound: 

1 H-NMR(4 00MHz, CDC1 3 ) ; <5 (ppm) 1 .38 (s, 6H) , 2 . 67 (t, J-5 . 2Hz, 2H) , 

2 . 78 ( t, J=5 . 2Hz, 4H), 3 . 67 - 3 . 7 1 (m, 6H) , 3 . 86 (s, 2H) , 

7 . 0 2 (d, J=8 . 8Hz , 2H) , 7 . 38 (d, J=5 . 6Hz, 1H) , 7 . 38 (d, J-5 . 6Hz , 1H) , 

7.74(s,lH), 8 . 04 (d, J=8 . 8Hz, 2H) . 

F.Y^mpIP 297 Synthesis of 6 - [4 - ( 2 -methyl - 2 - 

hyHrnyyprnpnxy) phen y l 1 - 4 - T4 - ( 2 - nhe nvl e f . hvl ) ni nerazi n - 1 - 

yl ] thi eno , 2 - c] pyri di ne 
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In the same manner as in Example 289, a yellow compound 
was obtained (485 mg, yield; 69%) from 4- (4- 
phenylethylpiperazin - 1 - yl ) - 6 - (4 - hydroxyphenyl ) thieno [3,2- 
c]pyridine (605 mg) , ethyl bromoacetate (0.18 ml) and 3 . 0M 
methylmagnesium bromide solution (1.2 ml). The resulting 
compound was converted into a hydrochloride in a conventional 
manner, to give the hydrochloride of the title compound as 
yellow crystals. 
Hydrochloride : 
m.p. ; 140-142°C 

X H-NMR (4 00MHz, DMSO-d 3 ) ; <5 (ppm) 1.23(s,6H), 3 . 12 - 3 . 16 (m, 2H) , 
3.30-3.45(m,4H), 3.56(br-t,2H), 3 . 7 1 ( d , J= 1 1 . 6Hz , 2H ) , 
3.78(s,2H), 4.23(d,J=14.0Hz,2H), 7.05(d,J=8.8Hz,2H), 7.23- 
7 . 3 9 (m, 5H) , 7 . 63 (d, J=5 . 6Hz , 1H) , - 7 . 7 9 ( d , J= 5 . 6 Hz , 1H ) , 
8 . 01 (d, J-8 . 8Hz, 2H) , 8 . 18 (s, 1H) . 
MS ( FAB ) m/z 488 (M + H)\ 
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Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1 . 38 (s, 6H) , 2 . 6 9 - 2 . 74 (m, 2H) , 
2 .78 (t, J=4 . 8Hz, 4H) , 2 . 87 -2 . 91 (m, 2H) , 3 . 71 (t, J=4 . 8Hz, 4H) , 
3.86 <s, 2H) , 7.44 ( d , J= 8 . 8Hz , 2H ) , 7 . 2 0 - 7 . 3 3 (m, 5H ) , 

7 . 33 (d, J=5 . 6Hz, 1H) , 7 .40 (d, J=5 . 6Hz, 1H) , 7 .74 (s, 1H) , 

8 . 05 (d, J=8 . 8Hz, 2H) . 

Ry^mpl ^ S>Qfl .qynthpsi g nf 7 - ( 1 - ethylpipprazi n - 4 -yl) - S - \ 3 - (2- 
hyHrnxypt-hnxy ) phenyl 1 f n rn f 2 . 3 - c 1 pyri dinp rH hydrnrhl nric^p 



In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as pale yellow crystals (215 
mg, yield; 83%) from 7 - ( 1 - e thylpiperaz in - 4 - y 1 ) - 5 - 
bromofuro [2 , 3 - c] pyridine (200 mg) and 3- 
tributyls tannylphenoxye thyl acetate (563 mg) . 
Hydrochloride: 
m.p. ; 117-121°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 2 8 ( 3H , t , J= 7 . 2Hz ) , 3.07- 
3.18(2H,m), 3.56(2H,t,J=14.8Hz), 3 . 6 1 ( 2H , d , J= 11 . 6Hz) , 
3 . 7 4 (2H, t , J=5Hz) , 4.72(2H,d,J-14.8hz), 
6 . 9 3 (1H, dd, J=8Hz , 2 . 4Hz) , 7 . 02 ( 1H , d , J= 2 . 4Hz ) , 




Et 
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7 . 34 (1H, t, J=8Hz) , 7 . 60 (1H, s) , 7.61 (1H, d, J=8Hz) , 7.71(lH,s) , 
8.15 (1H, d, J=2.4Hz) , 11. 00-11. 10(lH,br-s) . 
FAB-Mass; 368 (MlT) . 

Kyamplp 299 Synthpsi s of 7 - ( 1 -ethyl piperazin - 4 -yl) - 5 - U - ( 1 - 
hyrirnxyprnpyl ) phenyl ] f n m [ 7 r ^ - r ] pyri dinp hydrnrhl nriHp 
(799 - 1 ) 1 - (4 -Bromophenyl ) - 2 -propyn - 1 - ol 




In the same manner as in Example 139-1, the title compound 
was obtained as a yellow solid (13.792 g, yield; 93%) from 
4 -bromoiodobenzene (19.804 g) and propargyl alcohol (4.5 ml) . 
'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1 . 7 5 ( 1H , t , J= 6 . 4 Hz ) , 
4.4 9 (2H, d, J=6 .4Hz) , 7.30 ( 2H , d , J- 8 . 8Hz ) , 7.4 5 ( 2H , d , J= 8 . 8Hz ) . 
(299-7) 1 - (4 -Rrnmnphpnyl ) - 1 - propanol 




In the same manner as in Example 139-2, the title compound 
was obtained as a brown solid (4.64 g, yield; 88%) from 3- 
(4 -bromophenyl) - 2 - propyn - 1 - ol (5.276 g) . 

'H-NMR (4 00MHz , CDCI3) ; 6 (ppm) 1.40(lH,br-s), 1.82-1.90(2H,m), 
2.67(2H,t,J=7.8Hz), 3.66(2H,t,J=6.2Hz), 7.07(2H,d,J=8.8Hz), 
7.40 (2H, d, J=8 . 8Hz) . 

(299 - 3) 4- H- it - FUifyl di methyl s -j i y i QX y) propyl 1 -1- 
hromnhpn z en e 



583 



98046PCT 




In the same manner as in Example 163-1, the title compound 
was obtained as a colorless oil (2.263 g, yield; 100%) from 
3 - (4 -bromophenyl) - 1 -propanol (1.513 g) and t- 
butyldimethylsilyl chloride (1.161 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0.04(6H,s), 0 . 90 (9H, s) , 1.76- 
1 . 8 3 (2H,m) , 2 . 63 (2H, t, J = 7 . 8Hz) , 3 . 61 (2H f t, J-6 . 2Hz) , 
7 . 06 (2H, d, J=8 . 8Hz) , 7 . 3 9 ( 2H , d , J= 8 . 8Hz) . 

7- M ■F.r Viy1p-ip^ra7.-in-4 -yl ) -5- U - (3- 
hyr^rnvyprnpyl ) phpnyl 1 fnrn \2 . 3 - cl TDV ri fll ne 




I 

Et 



In the same manner as in Example 167-2, the hydrochloride 
of the title compound as colorless crystals (recrystallized 
from ethanol/isopropyl ether) (417 mg , yield; 83%) from 4- 

[3- (t-butyldimethylsilyloxy) propyl] - 1 - bromobenzene (2.263 g) 
and 7 - ( 1 - ethylpiperazin - 4 -yl ) - 5 -bromof uro [2 , 3 - c] pyridine 

(380 mg) . 
Hydrochloride : 
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m.p. ; 126-130 C 
'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 8 ( 3H , t , J = 7 . 2Hz) , 1.63- 

I . 7 8 (2H,m) , 2 . 6 3 (2H, t, J = 7 . 8Hz) , 3 . 06 - 3 . 18 (4H , m) , 

3 . 42 (2H, t, J=6 .4Hz) , 3 . 56 ( 2H , t , J= 14 . 4Hz ) , 3 . 6 0 ( 2H , d , J= 1 0 . 8Hz ) , 
4.73 (2H,d, J=14.4Hz) , 7 . 0 2 ( 1H , d , J = 2 . 4Hz ) , 7 . 2 6 ( 2H , d , J- 8 . 8Hz ) , 
7 . 6 5 (1H, s) , 7 . 95 (2H, d, J=8 . 8Hz) , 8 . 1 3 ( 1H , d , J= 2 . 4Hz) , 

II . 05 (lH,br-s) . 
FAB-Mass ; 366 (MH* ) . 

Kvampl e ^00 ^ynthpsis of 7 - f 1 - ethyl pi nera zin-4-vl) -5- T4- ( 3 - 
hyHrnyyhnfyl V phenyl 1 f n rn \ 7 r ^ - r 1 pyri dine d 1 h ydroch 1 or i de 
\ 4 - (A -Rrni^nphPnyl ) - 3 -hiit.yn - 2 - ol 



In the same manner as in Example 139-1, the title compound 
was obtained as a brown solid (13.792 g, yield; 93%) from 
4 -bromoiodobenzene (16.609 g) and 3-butyn-2-ol (4.526 g) . 
X H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 1.55(3H,d,J=6.8Hz) , 
1 . 85 (1H, d, J=5 . 2Hz) , 4.71-4.78(lH / m), 7.34(2H,d,J=8. 8Hz) , 
7 .44 (2H, d, J-8 . 8Hz) . 

H 0 0 - 2 ) 3 - (d - RrnmnphPTiyl ) - 1 -mPthyl - 1 -prnpannl 



In the same manner as in Example 139-2, the title compound 





Me 
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was obtained as a brown oil (4.259 g, yield; 37%) from 4- 
(4 -bromophenyl) - 3 - butyn - 2 - ol (11.791 g) . 

X H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.23 (3H,d,J-6Hz) , 1.3 2 (1H, s) , 
1.70-1.79 (2H,m) , 2 . 5 9 - 2 . 7 6 ( 2H , m) , 3 . 7 6 - 3 . 8 6 ( 1H , m) , 
7 . 0 8 (2H, d, J=8 . 8Hz) , 7 . 4 0 ( 2H , d , J = 8 . 8Hz) . 
nnn-^) 7 - M -F!1-hy1 pi ppr37in - 4 - yl ) -S- T4- n~ 
hyrirnvyhiityl ) phenyl 1 f uro \ 2 . 3 - cl pyridine 



3 - (4 -Bromophenyl) - 1 -methyl - 1 -propanol (2.186 g) and 
t-butyldimethylsilyl chloride (1.575 g) were treated in the 
same manner as in Example 163-1, to give 4-[3-(t- 
butyldimethylsilyloxy) - 3 -me thylpropan - 1 - yl ] - 1 - bromobenzene 
as a colorless oil (2.396 g) . Subsequently, the resulting 
compound was treated with 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - 
bromofuro [2 , 3 - c] pyridine (404 mg) , in the same manner as in 
Example 167-2, to give the hydrochloride of the title compound 
as colorless crystals ( recrys tall ized from ethanol/isopropyl 
ether) (390 mg, yield; 69%) . 
Hydrochloride : 



Me 
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m.p. ; 175-177 C 
'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.08 (3H, d, J=6Hz) , 
1 . 2 8 (3H, t, J = 7 . 2Hz) , 1 . 5 8 - 1 . 6 5 ( 2H , m) , 2 . 55 - 2 . 73 (2H, m) , 3.07- 
3 . 18 (4H,m) , 3 . 50-3 . 6 4 (5H,m) , 4 . 7 3 ( 2H , d , J= 14 . 8Hz) , 
7.01 (1H, d, J-2 .4Hz) , 7 . 2 6 (2H, d, J=8 . 8Hz) , 7 . 65 <1H, s) , 
7 . 94 (2H, d, J=8 . 8Hz) , 8 . 14 ( 1H , d , J= 2 . 4Hz) , 1 0 . 9 5 ( 1H , br - s ) . 
FAB-Mass; 380 (MH* ) . 

F.Y^mpi p iflj Synth ft i ss of 7 - (1 - Ethyl pipers z i n - 4 - yl ) - 5 - [4 - (2 - 
hyfirnxypt-hnyy) phenyl 1 f uro T2 . 3 - cl pyri dine oxalate 
(101 -1) 7- (1 -Rthylpipfirazin-4-yl ) - 5 - hromof urn f 2 . 3 - 
^1 PY r i ne 



Phosphorus oxychloride (20.214 g) and phosphorus 
tribromide (40 ml) were added to 3 - cyanome thy 1 - 2 - 
f urancarboxylic acid (9.046 g) synthesized according to Bull. 
Soc. chim. Fr . , No. 5-6, 11-270, 1978, and the resulting mixture 
was stirred at 140°C for 3 hr. After cooling as it was, ethanol 
was added thereto in small portions until exothermic reaction 
was ceased. The reaction solution was evaporated, and to the 
resulting residue was added 1 - e thylpiperazine (240 ml) , and the 
resulting mixture was stirred for 20 min, and then evaporated. 
The resulting residue was partitioned between ethyl acetate and 




Br 



Et 
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water. The resulting organic layer was washed with water, dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by (NH) silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound as a pale 
yellow solid (9.594 g, yield; 56%). 
'H-NMR (4 00MHz , CDCI3) ; d (ppm) 1.14(3H,t,J=7. 2Hz) , 
2 . 4 7 (2H, q, 7J= . 2Hz) , 2 . 5 8 (4H, t, J=5 .2Hz) , 3 . 92 (4H , t , J= 5 . 2Hz) , 
6 . 64 (1H, d, J = 2Hz) , 7 . 02 (1H, s) , 7.60 (1H, d, J = 2Hz) . 

(101 -2) A -RromnphpnnYypt-hyl acal^Le or compound identified bv 
fhP fnl 1 owi ng an^yR iR Hata and synthfitir procedures 



2 -Bromophenol (26.128 g) was dissolved in N,N- 
dimethylf ormamide (70 ml), followed by the addition of 2- 
bromoethyl acetate (32.224 g) and potassium carbonate (21 g) , 
and the mixture was stirred at 100°C overnight. After cooling 
as it was, the resulting insoluble matters were filtered off. 
The resulting filtrate was evaporated, and the resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) , to give the title compound as 
a pale yellow oil (33.915 g, yield; 87%). 

1 H-NMR(400MHz,CDCl 3 ) ; 8 (ppm) 2.10(3H,s), 4 . 14 ( 2H , t , J=4 . 6Hz ) , 
6 . 8 0 (2H, d, J=8 . 8Hz) , 7 . 3 8 ( 2H , d , J=* 8 . 8Hz) . 

H01 - D 4 -Tri fan t-yl stannyl ph enoxy fi thy] — acetate or compound 
i dent j f 3 ^d by thp following analysis data and syn thet i C 
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prnrprinrps 



(Bu) 3 Sn 




Me 



In the same manner as in Example 161-2, the title compound 
was obtained as a colorless oil (3.452 g, yield; 35%) from 
4 -bromophenoxyethyl acetate (5.182 g) and bis ( tributyl tin) (11 
ml) . 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 0 . 88 ( 9H , t , J = 7 . 2Hz ) , 1.00- 
1 . 05 (6H,m) , 1 . 27 -1 . 37 (6H,m) , 1 . 4 8 - 1 . 57 ( 6H , m) , 2 .10 (3H, s) , 
4 .17 (2H, t, J = 4 . 8Hz) , 6 . 9 1 ( 2H , d , J= 8 . 8Hz) , 7 . 3 7 ( 2H , d , J= 8 . 8Hz) . 
L3J12 - 4 ) 7 - M -Rt hy1pT P gra7:-in-4-yl) - 5- f4 - (2- 

hyHrnvyPthnx y lphPnyl 1 fnro f2 . 3 - el Dvri d i nft'nxa lat.e 



7 - ( 1 - Ethylpiperazin- 4 -yl ) - 5 -bromofuro [2 , 3 - c] pyridine 
(564 mg) and 4 - tributyl s tannylphenoxye thyl acetate (3.452 g) 
were treated in the same manner as in Example 161-3, and the 
resulting product was dissolved in ethanol (16 ml) , followed 
by the addition of a IN aqueous solution of sodium hydroxide 
(6 ml), and the mixture was stirred at 70°C for 1 hr . The 




Et 
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reaction mixture was evaporated, and then partitioned between 
ethyl acetate and water. The resulting organic layer was washed 
with water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by (NH) silica gel column chromatography 
(ethyl acetate/hexane system) . Then, the resulting product 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as colorless crystals (417mg, 
yield; 90%) . 
Oxalate : 
m.p. ; 14 5-152°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 19 ( 3H , t , J = 7 .2Hz) , 

2 . 98 (2H, q, J = 7 . 2Hz) , 3 . 14 - 3 . 22 (4H , m) , 3.72(2H, t, J=5Hz) , 

3.96-4.10(4H,br-s), 4.02(2H, t, J=5Hz) , 6 . 98 (1H, d, J=2Hz) , 

6.99 (2H,d,J= 8.8Hz) , 7.57 (lH,s) , 7 . 9 8 ( 2H , d , J= 8 . 8Hz ) , 

8 . 10 (1H, d, J = 2Hz) . 

FAB - Mass ; 368 (MH*) . 

F-vampIP -302 fiynfhfis i s of 7 - M - pfhyl pi pfiraz in - 4 - yl ) f4- 
[ ( R ) -2 - hyHrnvy - 1 -mpfhyl pfbnxyl phenyl }fnrn[^ f Vrl ryri dinp 
d i hydrnrh 1 nridp 
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In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(348 mg, yield; 67%) from 7 - ( 1 - ethylpiperazin - 4 -yl ) - 5 - 
bromofuro [2, 3 -c] pyridine (373 mg) and 2- (4- 

tributyl s tannylphenoxy) - (R) - 2 -me thylethyl acetate (889 mg) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 2 1 ( 3H , d , J= 6 .4Hz) , 
1.28(3H,t,J=7.2Hz) , 3 . 06 - 3 . 18 ( 4H , m) , 

3 . 4 6 (1H, dd, J- 11 . 2Hz , 5Hz) , 3 . 5 6 ( 2H , dd , J- 1 1 . 2 Hz , 5 . 6Hz) f 3.56- 

3 . 62 (3H,m) , 4 . 8 8 - 4 . 90 ( 1H , m) , 4 . 7 1 ( 2H , d , J- 14 . 4Hz ) , 

6 . 9 9 (2H, d, J=8 . 8Hz) , 7.00 (1H, d, J-2Hz) , 7 . 5 9 (1H, s) , 

7 . 9 6 (2H, d, J=8 . 8Hz) , 8 . 12 (1H, d, J=2Hz) , 11 . 15 < 1H , br - s) . 

FAB-Mass; 382 (MH*) . 

F.vampIP ^01 Synth^si s of 7 - M - pfhyl pi pprazi n - 4 >v1 ) - 5 - (4- 
[ (.g) -2 - hyHrnvy.1 -mpf-hyl pthoyy] phenyl ) f u ro f 2 . 3 - a 1 Dvri dine 
r\ i hyrl rnrh 1 nri de 




I 

Et 

In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(348 mg, yield; 67%) from 7 - ( 1 - e thy lpipera z in - 4 - y 1 ) - 5 - 
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bromofuro [2 , 3 - c] pyridine (373 mg) and 2- (4- 

tributyls tannylphenoxy ) - (S) - 2 -methylethyl acetate (889 mg) . 
Hydrochloride : 

'H-NMR (4 00MHz ,DMSO-d 6 ) ; 6 (ppm) 1 .21 (3H, d, J=6Hz) , 
1 . 2 8 (3H, t, J=7 . 2Hz) , 3.05-3.18(4H,m), 

3 .46 (1H, dd, J-ll . 2Hz, 4 . 8Hz) , 3 . 54 ( 1H , dd , J= 1 1 . 2Hz, 5 . 6Hz) , 
3.60{4H,t,J=11.2Hz), 4.43-4.50(lH,m), 4.71(2H,d,J=14.4Hz), 
6 . 99 (2H,'d, J-8 . 8Hz) , 7 . 0 0 ( 1H , d , J = 2 . 4Hz) , 7 . 5 0 (1H, s) , 
7 . 9 6 (2H, d, J=8 . 8Hz) , 8 . 13 ( 1H, d , J«2 . 4Hz) , 1 1 . 2 0 ( 1H , br - s ) . 
FAB - Mass ; 382 (MH*) . 

F.yamplp "304 -^ynfhPRi g of 7 - (J .pthylpipprazi n - 4 -yl ) - 5 - f 4 - 
\ ( SJ -2 -hydrnyypropnyy] phenyl ) furn \ 2 r 1 - rA pyri dinfi 
di hydrocM or i de 



Me 




I 



In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(348 mg, yield; 67%) from 7 - ( 1 - e thy lpiperaz in - 4 - yl ) - 5 - 
bromofuro [2 , 3 - c] pyridine (373 mg) and 2- (4- 

tributylstannylphenoxy ) - (S) - 1 -methylethyl acetate (889 mg) . 
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Hydrochloride : 

*H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.15 ( 3H , d , J= 6 . 4Hz ) , 

1 . 2 8 (3H, t, J = 7 . 2Hz) , 3 . 05 - 3 . 18 (4H, m) , 3 . 57 ( 2H , t , J= 14 . 4Hz) , 

3 . 59 (2H, d, J=12 . 4Hz) , 3.79-3.88(2H,m), 3 . 92 - 4 . 00 (lH/m) f 

4 . 71 (2H, d, J- 14 . 4Hz) , 6 . 9 8 ( 2H , d , J=8 . 8Hz) , 6.99 (1H, d, J=2Hz) , 

7 . 6 0 (1H, d, J=2Hz) , 7.60(lH,s) , 7 . 9 9 ( 2H , d , J= 8 . 8Hz ) , 

8 . 12 (1H, d, J=2Hz) , 11 . 65 (1H, br- s) . 

FAB-Mass; 382 (MH* ) . 

Kxamplp 3Q5 fiynthps is of 7 - ( 1 - ethyl pippra 7in-4-yl) - .S - (4- 
[ (R) - 2 -hyrirovypropoxyl phenyl 1 f urn \2 . 3 -cl pyr i dine 
flihydrochl ori de 




I 



In the same manner as in Example 301-4, the hydrochloride 
of the title compound was obtained as a pale yellow amorphous 
(73 mg, yield; 17%) from 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 5 - 
bromofuro [2 , 3 - c] pyridine (373 mg) and 2- (4- 

tr ibu tyl s tannylphenoxy ) - (R) - 1 -methylethyl acetate (920 mg) . 
Hydrochloride : 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 1.15(3H,d,J=6.4Hz), 
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1 . 28 (3H, t, J=7 . 2Hz) , 3 . 06 - 3 . 18 (4H, m) , 3.52-3.62(4H,m), 3.79- 

3 . 8 8 (2H,m) , 3 . 91-3 . 9 9 (lH,m) , 4 . 7 2 (2H, d, J=14 . 8Hz) , 

6 . 98 (2H, d, J=8 . 8Hz) , 6 . 9 9 ( 1H , d . J= 2Hz ) , 7.6 0(lH,s) , 

7 . 97 (2H, d, J=8 . 8Hz) , 8 . 12 (1H, d, J=2Hz) , 11 . 10 (1H, br - s) . 

FAB-Mass; 382 (MH* ) . 

Fvampl^ ^06 Syn titles i ,s of 7 - ( 1 -ethyl piperazin - 4 -yl ) - 5 - [4 - ( 3 - 
hydroxy - 3 - thy 1 bu t.oxy ) phenyl ] f u ro [ 2 r py^i d 3 n*=> 

d 3 hyrirorhl nri'rlp 

(306-1 ) 7 - (1 -Kf hyl piperazin -4 -yl ) - S - f (4 - 
Pthnxyrarhnnyl mpthnyy) phenyl 1 f n ro \ 2 , ^ - c ] pyri dinp 



In the same manner as in Example 161-3, the titled compound 
was obtained as a colorless oil (484 mg, yield; 80%) from 
7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - bromof uro [2 , 3 - c] pyridine (465 
mg) and ethyl 2 - (4 - tr ibu tyl s tannylphenoxy ) acetate . 
1 H-NMR (4 0 0 MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( 3H , t , J-7 . 2Hz ) , 
1 . 31 (3H, t, J=7 . 2Hz) , 2.50(2H,q,J=;7.2Hz), 2.65(4H,t,J=5Hz), 
3.99(4H,t,J=5Hz), 4.29(2H,q,J=7.2Hz) # 4 . 67 (1H, s) , 
6 . 7 3 (1H, d, J=2 . 4Hz) , 6 . 97 ( 2H , d , J = 8 . 8Hz) , 7 . 3 2 (1H, s) , 



O 
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7.61(lH,d, J=2.4Hz) , 7.9 8 ( 2H , d , J= 8 . 8Hz ) . 

MOfi - 2) 7 - M ■Rthy1pippr ^7-in.d-y1 ) - 5- U - f VhvdroXY' 3 - 
m^i-hyl hufnyy) p hen y l 1 fnro f 2 . 3 - n 1 pyr i d i n ed i h vr i roch 1 ori dp 




I 

Et 



In the same manner as in Example 260-3, the hydrochloride 
of the titled compound was obtained as a colorless solid (435 
mg, yield; 75%) from 7 - ( 1 - e thylpiperazin - 4 - yl ) - 5 - [ ( 4 - 
ethoxycarbonylmethoxy) phenyl] furo [2 , 3 - c] pyridine (484 mg) 
and 3M me thylmagnesium bromide/ether solution (2 ml) . 
Hydrochloride : 
m.p.; 12 3-125°C 

'H-NMR (4 00MHz , DMSO-d 5 ) ; <5 (ppm) 1 . 20 (6H, s) , 1 . 2 8 ( 3H , t , J = 7 . 2Hz) , 
3.10-3.18(4H,m), 3 . 5 6 ( 2H , t , J= 14 . 4Hz) , 3 . 6 0 ( 2H , d , J= 1 1 . 2Hz) , 
4 . 71 (2H, d, J=14 . 4Hz) , 6 . 9 9 ( 2H , d , J= 8 . 8Hz) , 7.00 (1H, d, J-2Hz) , 
7 . 60 (1H, s) , 7.98(2H,d,J-8.8Hz), 8.12(lH,d,J=2Hz), 11.05- 
11 . 15 (1H, br- s) . 
FAB-Mass ; 396 (MH*) . 

Fiv^mpiP ^07 Synthesi s of 7 - (1 - ethyl pi peraz \ n - 4 -yl ) -5- 
{ frans - 2 - f 4 - (7 -hy^rnxyfithoxy) phenyl 1 ethenvl I f uro 12 . 3 - 
r. 1 pyri Hinp nxa late 
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o 




• (COOH) 2 



Et 



In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a yellow amorphous (106 mg, 
yield; 17%) from 7 - ( 1 - e thylpiperazin - 4 - yl ) - 5 - bromof uro [2 , 3 - 
cjpyridine (372 mg) and 2 - (4 - vinylphenoxy) ethanol (264 mg) . 
Oxalate : 

'H-NMR (4 00MHz ,DMSO-d 6 ) ; 6 (ppm) 1 . 2 1 ( 3H , t , J=7 .2Hz) , 

3.0 3 (2H,q, J-7.2Hz) , 3 . 16 - 3 . 2 6 (4H , m) , 3 . 7 1 ( 2H , t , J= 5Hz ) , 

3.94-4.14 (4H,m) , 3 . 99 (2H, t, J= 5 Hz ) , 6.94 ( 2H , d , J= 8 . 8Hz ) , 

6 . 97 (1H, d, J=2Hz) , 7.08 ( 1H , d , J= 1 6Hz ) , 7 . 15 (1H, s) , 

7 .46 (1H, d, J=16Hz) , 7 . 5 3 ( 2H , d , J= 8 . 8Hz) , 8 . 0 8 (1H, d, J=2Hz) . 

FAB - Mass ; 394 (MH* ) . 

Fvanipl p ^Ofi Synt-hfifi -i * nf 7 - (1 ■ fit.hvl T)i DftrflZi n -4 - Yl) - 5- 
{1-ranfi - 3 - f 7 - (7 -hydrnvypMinyy) php.nvl 1 P then vl ) f uro T 2 , 3 - 




N 



Et 



596 



98046PCT 



In the same manner as in Example 189, the oxalate of the 
title compound was obtained as a yellow amorphous (366 mg, 
yield; 67%) from 7 - ( 1 - ethylpiperazin - 4 - yl ) - 5 - bromof uro [2 , 3 - 
c] pyridine (372 mg) and 2 - (2 - vinylphenoxy) ethanol (246 mg) . 
Oxalate : 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 2 1 ( 3H , t , J = 7 . 2Hz ) , 

3 . 02 (2H, q, J = 7 . 2Hz) , 3.14-3.26(4H,m), 3.80(2H, t, J=5Hz) , 

4 . 05 (2H, t, J=5Hz) , 6 . 9 6 (1H, dd, J=7 . 8Hz, 7 . 4Hz) , 

6.98 (1H, d, J=2 .4Hz) , 7 . 03 ( 1H , d , J= 8 . 2Hz) , 7 . 16 (1H, s) , 

7 . 23 (1H, dd, J=8 . 2Hz, 7 .4Hz) , 7 . 24 ( 1H , d , J= 15 . 6Hz) , 

7 . 65 (1H, dd, J = 7 . 8Hz, 2Hz) , 7 . 8 8 ( 1H , d , J= 1 5 . 6Hz) , 

8 . 09 (1H, d, J = 2 .4Hz) . 

FAB - Mass ; 394 (MH*) . 

F-vainplP ^09 gynt-hPfi ig of 1 - M - p r.hvl n i nera z i n - 4 - vl ) - 3 - f 4 - { 2 - 
hydroxy - s> -mpfhyl propnvy) ph enyl 1 i soqn innline di hvrirochl ori de 
/^nq-n I - ( 1 - Ktbylpi ppra?in-4-vl) - 3 - r (4 - 

Pt-hnvyrarhnnyl mpMinvy) ph en y l 1 i SOCTUiriQl iriP. O f ClOmPOIind 
-jrlonrififtd by thP followin g anal y sis data an d SVnthfttic 
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In the same manner as in Example 161-3, the title compound 
was obtained as a pale yellow oil (473 mg, 73%) from 1-(1- 
ethylpiperazin- 4 -yl) - 3 - bromoisoquinol ine (480 mg) and ethyl 
2 - (4 - tributylstannylphenoxy) acetate . 
X H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( 3H , t , J = 7 .2Hz) , 
1.32(3H,t, J=7.2Hz) , 2 . 55 ( 2H , q , J=7 . 2Hz ) , 2 . 7 5 ( 4H , t , J=4 . 4Hz ) , 
3.58 (4H, t f J=4.4Hz) , 4 . 2 9 ( 2H , q , J = 7 . 2Hz ) , 4.6 8 (2H, s) , 
7 . 01 (2H, d, J=8 . 8Hz ) , 7.43 (1H, add, J=8Hz, 7Hz, 1 . 2Hz) , 
7.56(lH,ddd, J-8Hz.7Hz, 1.2Hz) , 7.61(lH,s), 7 . 7 6 ( 1H , d , J= 8Hz ) , 
8.06(lH,d, J-8HZ) , 8.12 (2H,d,J= 8.8Hz) . 

(^ng-^ 1.(1 -Frv.yipipp -rPi7-in.4-Yl ) -3- T4- ( 2 - h vd roxv - 2 - 

mpfhyl prnpnyy^ phenyl ] j snqinnol ine di hvdrochl Or i (Iff Or 

rnmpnnn^ iHpnfi fipH h>y thp following analysis data and 

gyni-hp H r- prorpdurP.S 



In the same manner as in Example 260-3, the hydrochloride 
of the title compound was obtained as yellow crystals (172 mg, 
yield; 36%) from 1 - ( 1 - e thylpiperaz in - 4 - yl ) - 3 - [ ( 4 - 
ethoxycarbonylmethoxy) phenyl] isoquinoline (473 mg ) and 3M 
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methylmagnesium bromide/ether solution (1.8 ml). 
Hydrochloride : 
m.p.; 129-134°C 

>H-NMR(400MH Z .DMSO-d 6 ); 6 (ppm) 1 . 2 1 ( 6H , s ) . 1 . 3 1 ( 3H . t . J-7 . 2Hz ) , 
3.20(1H.,.J-7.2H.). 3.32(lH.q.J-7.2H.). 3 .31 <1H. t. J-H.2H.) . 
3.34(lH.t,J = H.2Hz), 3.60(2H,d.J = 1.2Hz). 3.77(2H.s). 
3.95(2H,d,J=13.6Hz) , 7 . 05 ( 2H . d , J- 8 . 8Hz ) , 

7.55(lH.ddd,J=8Hz,7Hz.l.2Hz), 7 . 7 0 ( 1H , ddd , J- 8Hz . 7Hz . 1 . 2Hz ) . 
7 . 9 3(lH.dd,J=8Hz,1.2Hz), 7.98(lH.s), 8 . 07 ( 1H , dd . J= 8Hz , 1 . 2Hz ) . 
8.13(2H,d.J=8.8Hz) . 11 . 15 (1H. br- s) . 
FAB - Mass ; 406 (MH*) . 

^ r i» .in ^fhr - is of 1 M-erhYlPiP Brazl n -l -yn-V 



OH 




in the same manner as in Example 177, the title compound 
was obtained as a brown solid (1.222 g. yield; 77%) from 1- 
phenyl-2-pro P yn-l-ol (858 mg) and 1 - ( 1 - e thy Ipiperaz in - 4 - 
yl) - 3 -bromoisoquinoline (1.386 mg) . 

The resulting compound was converted into a hydrochloride 

in a conventional manner. 
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Hydrochloride : 
m.p . ; 203 -209°C 
Free form: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 1 5 ( 3H , t , J« 7 . 2Hz) , 

2 . 54 (2H, q, 7J= . 2Hz) , 2 . 72 (4H, t, J=4 . 4Hz) , 3 . 51 (4H, t , J=4 . 4Hz) , 

5 .76 (1H, s) , 7.32-7.53(5H,m), 7 . 59 (1H # ddd, J=8Hz, 7Hz f 1 . 2Hz) , 

7.65-7.70(3H,m), 8. 04 ( 1H , dd , J= 8Hz , 1 . 2Hz) . 

ESI-Mass; 372 (MH* ) . 

Example 311 Synthpsi s of 1 - (1 -Pthy1pippra7in.4 -yl ) -ft- 
methyl - 3 - (A ■methoxyphftnyl ) i snqninnl i hyd-rorhl nri 
(311-1) 2 . 6 -Dimethyl - N-mpfhyl hpn7.ami c\e> nr rnmpminri idpntifiPH 
bv the following analysis data and syril-hpfir pmrpHnrpg 



In the same manner as in Example 225-1, the title compound 
was obtained as a colorless solid (10.761 g, yield; 100%) from 
2 , 6 - dimethylbenzoic acid (10.125 g) . 

l H-NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 2 . 31 (6H, s) , 3 . 02 ( 3H , d , J = 4 . 8Hz) , 
5.64(lH,br-s), 7 . 01 (2H, d, J=8Hz) , 7 . 1 5 ( 1H , t , J= 8Hz ) . 
(311 - 2 ) 8 -Methyl - 3 - (4 -mpt-hnyyphpn yl ) i snqn inol in-1 - ( - ono 




Me 



CONHMe 




OMe 
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In the same manner as in Example 10, the title compound 
was obtained as a colorless solid (168 mg, yield; 2'%) c f-rorrr 
2, 6 -dimethyl -N-methylbenzamide (4.986 g) and anisonitrile 
(4.128 g) . 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 2.96 (3H,s) , 3.88(3H,s), 

6.6 5 (1H, s) , 7.01(2H,d, J=8.8Hz) , 7 . 1 8 ( 1H , d , J = 7 . 6Hz ) , 

7 . 3 8 (1H, d, J = 7 . 6Hz) , 7 . 4 7 (1H, t, J = 7 . 6Hz) , 7.74(2H,d,J=8. 8Hz) , 

10.41 (lH,br-s) . 

(311 - 3 ) 1 - M -Rt.hylpipPra7in-4- y1 ) - fi-mpfhyl - ( & - 
mfithnxyphpnyl 1 i snqn i nnl t np'hyHrnrhl nri Hp 




5 -Methyl - 3 - (4 - me thoxyphenyl ) isoquinolin- 1 - (2H) -one 
(168 mg) was treated in the same manner as in Example 252-3, 
to give the hydrochloride of the title compound ( recrys tallized 
from ethanol/isopropyl ether) (215 mg , yield; 78%) as yellow 
crystals . 
Hydrochloride : 
m.p. ; 248-253°C 

a H-NMR (4 00MHz, DMSO-d 6 ) yd (ppm) 1 . 3 1 ( 3H , t , J-7 . 2Hz ) , 2.68(3H,s), 
3.20(lH,q, J = 7.2Hz) , 3 . 2 2 ( 1H , q , J = 7 . 2Hz ) , 3 . 3 1 ( 1H , t , J= 1 0 . 5Hz ) , 
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3.3 4 (1H, t,J = l 0.5Hz) , 3 . 4 8 ( 2H , t , J= 13 . 6Hz ) , 

3 . 6 0 (2H, d, J=10 . 5Hz) , 3 . 81 (3H, s) , 3 . 93 ( 2H , d , J= 13 . 6Hz) , 

7 . 0 5 (2H, d, J=8 . 8Hz) , 7 . 44 ( 1H , dd , J=8 . 2Hz, 6 . 8Hz) , 

7 . 54 (1H, d, J»6 • 8Hz) , 7 . 93 (1H , d, J«8 . 2Hz) , 7 . 93 (1H, s) ,' 

8.18 (2H, d, J=8 . 8Hz) , 1 0 . 9 5 ( 1H , br - s ) . 

ESI -Mass; 362 (MH + ) . 

Example 312 Synt.hesi s of 1 - (1 - ethyl pipe ra z i n - 4 -yl ) - 4 - 
mPthyl - 1 - f 4 - mp thnxyphpnyl ) i snqiiinnl i hyrirnrh 1 nri d<=> 




In the same manner as in Example 252-3, l-(- 
e thylpiperazin - 4 - yl ) -4-chloro-3- (4- 

methoxyphenyl) isoquinoline (318 mg) , 3M me thylmagnes ium 
bromide/ether solution (5.3 ml) and [1,3- 

bis (diphenylphosphino) propane] nickel (II ) chloride (7 0 mg) 
were dissolved and suspended in toluene (14 ml), and then the 
mixture was stirred in nitrogen atmosphere at 80°C for 4 days 
and treated, to give the hydrochloride of the title compound 
as a pale yellow amorphous (36 mg, yield; 10%) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 5 ) ; 5 (ppm) 1.30(3H,t,J = 7.2Hz), 2 . 52 (3H f s) , 

602 



98046PCT 



3 .18 (lH,q, J = 7 .2Hz) , 3 . 1 9 ( 1H , q, J = 7 . 2Hz ) , 3 . 2 9 ( 1H , t , J- 1 0 . 7Hz ) , 

3 .32 <1H, t, J-10 . 7Hz) , 3 . 4 7 - 3 . 56 ( 4H , m) , 3.81(3H,s), 

3.85 (2H, d, J=13.6Hz) , 7 . 04 ( 2H , d, J= 8 . 8Hz ) , 1 . 5 6 ( 2H , d , J= 8 . 8Hz ) , 

7.65 (1H, t, J=8 .4Hz) , 7 . 8 3 ( 1H , t , J= 8 . 4Hz) , 8 . 08 (lH,d, 8 . 4Hz) , 

10.30(lH,br-s) . 

ESI -Mass; 362 (MH + ) . 

FvamplP ^1^ .qyni-hPs ifi of 1 - \ 1 - ( 2 - cyanoe t.h y~i ) p i pfira z i n - 4 - 
yl ] - 1 - ( A -mPl-hnvyphpnyl ) -i snqn innlinp di hydrochl ori dp. or 

rnmpmind i rj 1- i f i pH by 1-hg> fo llowing analysis data and 

gynthPfir prncpdnre.s 




CN 



In the same manner as in Example 236 -3, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol) (346 mg, yield; 80%) from 1- 
piperazinyl - 3 - (4 -me thoxyphenyl ) isoquinoline (319 mg) and 3- 
bromopropioni trile (100 ml). 
Hydrochloride: 
m.p. ; 164 - 166°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 8 (ppm) 3 .23 (2H, t, J = 7.2Hz) , 3.38- 
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3 .54 (4H,m) , 3 . 57 (2H, t, J-7 .2Hz) . 3 . 6 0 - 3 . 6 8 ( 2H , br - d) , 

3.81 (3H,s) , 3 . 96-4 . 04 (2H,br-d) , 7 . 05 (2H , d, J=8 . 8Hz ) , 

7.56 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 . 70 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 

7 . 93 (1H, d, J-8HZ) , 7 . 98 (1H, s) , 8 . 07 (1H, d, J=8Hz) , 

8.13 (2H,d, J=8.8Hz) . 

ESI -Mass ; 373 (MH + ) . 

F.vampIP ^14 fiynl-hfisi g of 1 - [1 - ( rarhamnylmethyl ) p i pftra z i n - 4 - 
y i ] . 1 - (a -mptbnvyphpnyl ) i soqinnol i nfi dihvdrochl nride 



OMe 




In the same manner as in Example 236 -3, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized from ethanol/isopropyl ether) (228 mg, yield; 
50%) from 1 -piperazinyl - 3 - (4 -methoxyphenyl ) isoquinoline (319 
mg) and bromoacetamide (166 mg) . 
Hydrochloride : 
m.p.; 15 3-155°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 3.46-3.57 (4H,m), 3.58- 
3 . 66 (2H,m) , 3.81(3H,s), 3.92-4.02(2H,br-d), 4 . 05 (2H, s) , 
7 . 05 (2H, d, J = 8 . 8Hz) , 7.55 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 
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7 .70 (1H, ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7 .73 (1H, s) , 7.93 (1H, d, J=8Hz) , 
7 .97 (1H, s) , 8.06 (1H, d, J=8Hz) , 8 . 07 (1H, s) , 
8 . 13 <2H, d, J=8 . 8Hz) . 
ESI-Mass; 377 (MH + ) . 

Fvampl p "315 fiynthpsi s of 1 - ( 4 - ethyl sul f onvlnipera z i n - 1 - vl ) - 
~\ - (A -mPt-hnyyphPTiyl ) i snqinnnl ine hydrnrhl nr i df» 




1 - Piperazinyl - 3 - (4 -methoxyphenyl ) isoquinoline (14 0 mg) 
was dissolved in te trahydrof uran (2 ml) , followed by the 
addition of triethylamine (0.12 ml) and ethynyl sul f onyl 
chloride (0.08 ml) , and the mixture was reacted for 2 hr . The 
reaction solution was partitioned between ethyl acetate and a 
2N aqueous solution of sodium hydroxide. The resulting organic 
layer was washed with water and brine and dried. The resulting 
product was recrystallized from hexane/ethyl acetate, to give 
the title compound (139 mg , yield; 77%) . The resulting compound 
was converted into an oxalate in a conventional manner, to give 
the oxalate of the title compound as white crystals. 
Oxalate : 

'H-NMR (4 0 0MHz , DMSO- d 6 ) ; 6 (ppm) 1.28(t,J=7.2Hz,3H) , 

605 



98046PCT 



3.18 (q, J=7 . 2Hz, 2H) , 3.52 (br, 8H) , 3 . 83 (s, 3H) , 

7 . 07 <d, J=8 . 8Hz, 2H) , 7 . 57 (d, J=8 . 0Hz, 1H) , 7 . 7 2 (d, J=8 . 0Hz, 1H) , 
7.94 <d, J = 8.0Hz , 1H) , 7.95(s,lH) , 8 . 10 (d, J=8 . OHz , 1H) , 
8 . 14 (d, J=8 . 8Hz, 2H) . 
MS (FAB) m/z 412(M+H)\ 
Free compound: 

'H-NMR (400MHz , CDC1 3 ) ; 5 (ppm) 1 . 4 4 ( t , J = 7 . 6Hz , 3H) , 

3 . 0 5 (q, J = 7 . 6Hz, 2H) , 3 . 61 (br, 8H) , 3 . 8 8 (s , 3H) , 

7 . 01 (d, J=8 . 8Hz, 2H) , 7.47 (ddd, J-8 .4 , 8 . 0, 1 . 2Hz, 1H) , 

7.60 (ddd, J=8.4, 8.0, 1.2Hz, 1H) , 7.68(s,lH), 7 . 8 0 ( d , J- 8 . OHz , 1H ) , 

8 . 01 (d, J=8 . 4Hz, 1H) , 8 . 09 (d, J=8 . 8Hz , 2H) . 

Ryampl p ^16 fiynthPfii s of 4 - pi pg-ri rH nyl - 6 - \ A - (2 - methyl - 2 - 
hydT-oxypropoxyl phen yl 1 thipnnf^ , 2 - cl pyri dine hydrnrhl nridfi 



In the same manner as in Example 289, an oil was obtained 
from 4- [4- ( t - butoxycarbony 1 ) piperaz in - 1 - y 1 ] -6- (4- 
hydroxyphenyl) thieno [3 , 2 -c] pyridine (872 mg) , ethyl 
bromoacetate (0.32 ml) and 3 . 0M ethylmagnesium bromide/THF 
solution (1.7 ml). THF (10 ml) and a 5N aqueous solution of 
hydrochloric acid (2 ml) were added to the resulting oil, and 
the mixture was heated under reflux at 60°C for 20 min . The 
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reaction solution was cooled, and then basif ied with an aqueous 
solution of saturated sodium bicarbonate. Then, the mixture 
was extracted with ethyl acetate. The resulting organic layer 
was washed with water, dried and concentrated. The resulting 
residue was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) , to give the free compound of the 
title compound as a colorless oil (534 mg , yield; 66%) . The 
resulting free compound was converted into a hydrochloride in 
a conventional manner, to give the hydrochloride of the title 
compound as white crystals. 
Hydrochloride: 
m.p. ; 154-156°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 23 (s, 6H) , 3.34 (br, 4H) , 
3.73 (br, 4H), 3.78(s,2H), 7 . 04 (d, J=8 . 8Hz, 2H) , 

7 . 6 2 (d, J=5 . 2Hz, 1H) , 7 .77 (d, J=5 . 2Hz, 1H) , 8 . 09 (d, J-8 . 8Hz, 2H) , 
8 . 18 (s, 1H) . 

MS (FAB) m/z 384 (M+H) \ 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1.37(s,6H), 3 . 12 (t, J = 4 . 8Hz, 4H) , 
3 . 61 (t, J=4 . 8Hz, 4H) , 3 . 86 (s, 2H) f 7 . 0 0 ( d , J= 8 . 8Hz , 2H ) , 
7 . 3 2 (d, J=5 . 6Hz , 1H) , 7 . 39 (d, J=5 . 6Hz , 1H) , 7 . 7 3 (s, 1H) , 
8 . 04 (d, J=8 . 8Hz, 2H) . 

ExajnpXe ^7 Synt.hps is of 7 - ( 1 - ethyl pi ner a? i n - 4 - vl ) - 5 - f 4 - ( 3 - 
hyti rnyyprnpnyy) phenyl ] fnm\7 T 1 - a } p yri Hinp Hihyrirnchl nri dft 
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I 



In the same manner as in Example 161-2, the hydrochloride 
of the title compound was obtained as a colorless amorphous (353 
mg, yield; 67%) from 7 - { 1 - e thylpiperaz in - 4 - yl ) - 5 - 
bromofuro [2 , 3 -c] pyridine (373 mg) and l-(4- 
tributylstannylphenoxy) - 3 - tetrahydropyranyloxypropane 
(1.404 g) . 

X H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 2 8 ( 3H , t , J=7 . 2Hz ) , 

1.86 (2H, qui, J=6 . 4Hz) , 3 . 0 6 - 3 . 18 ( 4H , m) , 3.50-3.62(6H,m), 

4.07 (2H, t, J=6.4Hz) , 4 . 7 2 ( 2H , d , J- 14 . 4Hz ) , 6 . 9 9 ( 2H , d , J= 8 . 8Hz ) , 

7 . 0 0 (1H, d, J = 2Hz) , 7 . 6 0 (lH,m) , 7 . 97 ( 2H , d , J= 8 . 8Hz) , 

8 . 12 (1H, d, J = 2Hz) . 

FAB - Mas s ; 382 (MH* ) . 

Kvampl p ^ifi synfhpsis of 1 - ( 4 - e thy 1 p i pe r a zin-l-yl) - 3- (4 - 

thoxyphgny 1 ) i snqu i nnl inp hydrnchlori d r 
C3J ft - 1 ) 1 -Rpn?y1 - 4 - (1 -Rthynyl )pipeririine 
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Ethyltriphenylphosphonium bromide (25 g) was suspended 
in tetrahydrof uran (100 ml) , followed by the addition of 60% 
sodium hydride (2.68 g) under ice-cooling, and the mixture was 
stirred at room temperature for 2 hr. The reaction solution 
was ice-cooled again, followed by the addition of 1-benzyl- 
4-piperidone (11.55 g) , and the resulting mixture was stirred 
at room temperature overnight. The reaction mixture was 
partitioned between ethyl acetate and water. The resulting 
organic layer was washed with water, dried (over MgSOj and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (ethyl ace tate/hexane system) , to give 
the title compound as a colorless oil (6.08 g, yield; 52%). 
'H-NMR (4 0 0MHz, CDC1 3 ) ; 5 (ppm) 1.57(3H,d,J = 6.8Hz), 
2.19(2H,t,J=5.6Hz), 2.26(2H,t,J=5.6Hz), 2 . 4 0 ( 2H # t , J= 5 . 6Hz) , 
2 . 41 (2H, t, J=5 . 6Hz) , 3 . 51 (2H, s) , 5 . 1 8 ( 1H , q , J= 6 . 8Hz) , 7.22- 
7 . 36 (5H, m) . 
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1 - Benzyl - 4 -( 1 - ethylene) piperidine (6.084 g) was 
dissolved in methanol (60 ml) , followed by the addition of 20% 
palladium hydroxide/carbon catalyst (617 mg) , and the resulting 
mixture was stirred in hydrogen atmosphere overnight at room 



filtered off, the resulting filtrate was evaporated and 
partitioned between methylene chloride and an aqueous solution 
of saturated sodium bicarbonate; the resulting organic layer 
was dried (over MgS0 4 ) and evaporated, to give the title compound 
as a pale yellow oil (1.042 g, yield; 28%). 
'H-NMR (40 0MHz , CDC1 3 ) ; 6 (ppm) 0.89(3H,t,J«7.2Hz), 1.18- 
1.33 (5H,m) , 1.7 5 ( 2H , d , J= 12Hz ) , 2.66 (2H, t, J=11.6Hz) , 
3.19(2H,d,J=llHz), 5 . 00 (lH,br-s) . 
CU fl-^H 1 - f4-F.thy1pippridin.1 -yl ) - 3- (4- 
mpfhnx yphpnyl ) i snqin nol in^'hydrochloridp 



temperature. After the resulting insoluble matters were 
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l-Chloro-3- (4 -methoxyphenyl ) isoquinoline (405 mg) and 
4 -ethylpiperidine (168 mg) were dissolved in N,N- 
dimethylformamide (5 ml), followed by the addition of 
triethylamine (251 ml) , and the mixture was stirred at 80°C 
overnight. The reaction mixture was partitioned between ethyl 
acetate and water. The resulting organic layer was washed with 
water, dried (over MgS0 4 ) and evaporated. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system) . Then the resulting product was 
converted into a hydrochloride in a conventional manner, and 
then recrystallized from ethanol/isopropyl ether, to give the 
hydrochloride of the title compound as a colorless crystals (87 
mg, yield; 13%) . 
Hydrochloride: 
m.p.; 109-114°C 

1 H - NMR (400 MH z , DMS0-d 6 ) ; <5 (ppm) 0.92(3H,t,J=7.2Hz), 1.30- 

1.3 8 (2H,br-quin) , 1 . 4 0 - 1 . 5 3 ( 3H , m) , 1 . 8 0 - 1 . 9 0 ( 2H , br - d) , 

3 . 02 - 3 . 12 (2H,br- 1) , 3.88-3.98(2H,br-d), 7.05(2H,d,J=8. 8Hz) , 

7 . 56 (1H, ddd, J=8Hz , 7Hz, 1 . 2Hz) , 7 . 7 2 ( 1H, ddd, J= 8Hz , 7 Hz , 1 . 2Hz ) , 

7.83(lH,s), 7.90 (1H, d, J=8Hz) , 8 . 0 3 ( 1H , d , J= 8Hz ) , 

8 . 05 (2H, d, J=8 . 8Hz) . 

ESI -Mass ; 347 (MH* ) . 

FvampIP 119 fiynfhpsi s of i . f N - T 2 - ( 2 - ri i mpthy 1 ami no) Pthy 1 1 -N- 
mpthylaminnl - 1 - (4 -mpthnxyphpnyl Visoquinnl ine 
di hydr nfhl nridp 



611 



98046PCT 




In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as yellow crystals 
(recrystallized in ethanol/isopropyl ether) (433 mg, yield; 
58%) from 1 - chloro - 3 - ( 4 -methoxyphenyl ) i soquinoline (514 mg) 
and N, N, N - trimethylethylenediamine (4.8 ml). 
Hydrochloride : 
m.p.; 160-162°C 

X H-NMR (4 00MHz ,DMSO-d 6 ) ; 6 (ppm) 2 .79 (3H, s) , 2 .81 (3H, s) , 
3.13 (3H,S) , 3.45 (1H, t, J=6 .4Hz) , 3.46 (1H, t, J=6.4Hz) , 
3 . 81 (3H, s) , 3 . 87 (2H, t, J=6 .4Hz) , 7 . 04 ( 2H , d , J= 8 . 8Hz) , 
7 . 52 (1H, ddd, J= 8Hz , 6 . 8 Hz , 1 . 2Hz ) , 

7 . 61 (1H, ddd, J=8Hz, 6 . 8Hz , 1 . 2Hz) , 7.87(lH,s), 7 . 8 9 ( 1H , d , J= 8Hz ) , 
8 . 11 (2H, d, J-8 . 8Hz) , 8 . 18 (1H, d, J=8Hz) , 1 0 . 0 8 ( 1H , br - s ) . 
ESI -Mass ; 336 (MH + ) . 

Exampl p 120 .^ynfhpsi s of 1-(4 - mnrphnl inyl) - V (4- 
mftt-hoxyphpnyl ) i snqin nnlinp hydrochloride 
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In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as yellow crystals 
(recrystallized in ethanol) (371 mg, yield; 56%) from 1- 
chloro- 3 - (4 -methoxyphenyl) isoquinoline (468 mg) and 
morpholine (3.1 ml) . 
Hydrochloride : 
m.p. ; 137-139°C 

*H - NMR ( 4 0 OMH z , DMSO-d 6 ) ; 6 (ppm) 3 . 38 (4H f t, J-4 . 4Hz) , 3.80(3H,s) , 
3.87(4H,t,J=4. 4Hz) , 1 . 0 4 ( 2H , d , J= 8 . 8Hz) , 
7 .51 (1H, ddd, J=8 . 4Hz, 7Hz, 1.2Hz) , 

1 . 6 6 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 7 . 8 9 ( 1H , d , J= 8Hz ) , 7 . 90 (1H, s) , 
8 . 07 (1H, d, J- 8 .4Hz) , 8 . 1 3 ( 2H , d , J= 8 . 8Hz) . 
ESI-Mass; 321 (MH + ) . 

F.vampl p ^21 fiynt-hpsi s of 1 - (1 - eth yl - 2 - 

pyrrol i d i nyl ) mpfhyl ami no - V ( d -mpfhnyyphpnyl ) j soqil inol inft 
d i hyd rnrh 1 nri rifi 
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In the same manner as in Example 2, the hydrochloride of 
the title compound was obtained as a brown amorphous (85 mg, 
yield; 11%) from 1 - chloro - 3 - ( 4 - methoxyphenyl ) i soquinol ine 
(486 mg) and 2 - aminomethyl - 1 - ethylpyrrolidine (5.2 ml). 
Hydrochloride : 

1 H-NMR(4 00MHz,DMSO-d s ) ; 6 (ppm) 1.18 (3H, t,J=6.8Hz) , 1.20- 

1 .35 (lH,m) , 1 . 85-2 . 0 0 (4H,m) , 2 . 15 - 2. 25 ( 1H , m) , 3 . 03 - 

3 . 15 (2H,m) , 3 . 35- 3 .45 (lH,m) , 3.50-3.60(lH,m), 3.85- 

3 . 9 5 (lH,m) , 3 . 95-4 . 05 (lH,m) , 4 . 15 - 4 . 2 5 ( 1H , m) , 

7.05(2H,d,J=8. 8Hz) , 7 .47 (1H, s) , 7.50-7.58<lH,m), 7.66- 

7 .75 (lH,m) , 7 . 8 2 (1H, d, J=8 . 4Hz) , 7.98(2H,d,J=8. 8Hz) , 8.38- 

8 . 54 (1H, m) . 

ESI -Mass; 362 (MH* ) . 

F.ynmpl p 122 SynthftRis of 1 - ( 4 - Tnpfhnyyphftnyl ) - 1 - \2 - ( 2 - 
pyri dyl ) Pfhyl ] ami no i goqn inol inp hytirnrhl nridfi 
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In the same manner as in Example 10-1, the free compound 
of the title compound was obtained (107 mg, yield; 69%) from 
l-chloro-3 - (4 - methoxyphenyl ) isoquinoline (117 mg) and 2- (2- 
aminoethyl) pyridine (0.52 ml). The resulting free compound 
was converted into a hydrochloride in a conventional manner, 
to give the hydrochloride of the title compound as yellow 
crystals . 
Hydrochloride : 
m.p. ; 138-140°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 3.30 ( t, J=7 . 2Hz, 2H) , 3 . 83 (s, 3H) , 

4.01 (br-t, 2H) , 7 .40 (d, J=8 . 8Hz, 2H) , 7 . 3 7 ( dd , J = 7 . 6 , 5 . GHz, 1H) , 

7 .43 (S, 1H) , 7 . 45 (t, J-8 . 0Hz, 1H) , 7 . 4 9 (d , J=7 . 6Hz , 1H ) , 

7 . 62 (t, J=8 . 0Hz , 1H) , 7 . 76 (d, J=8 . 0Hz , 1H) , 7 . 8 9 ( t , J=7 . 6Hz , 1H) , 

8 . 10 (d, J=8 . 8Hz, 2H) , 8 . 20 (d, J=8 . 0Hz , 1H) , 

8 . 5 4 (dd, J=5 . 6 , 0 . 8Hz , 1H) . 

MS (FAB) m/z 356(M+H) + 

Free compound: 

*H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 3 . 27 (t, J=6 . 4Hz ,2H), 3.88(s,3H), 
4 . 11-4 . 16 (m, 2H) , 6 . 40 (br- t, 1H) , 6.99(d,J=8. 8Hz, 2H) , 
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7 . 16 (ddd, J=7 . 6 , 4 . 8, 1 .2Hz, 1H) , 7 . 23 (d, J=7 . 6Hz , 1H) , 7.32(s,lH), 
7 . 3 8 (dt, J=8 . 0, 1 . 2Hz, 1H) , 7 . 5 4 ( dt , J= 8 . 0 , 1 . 2Hz , 1H) , 
7.61(dt, J-7.6,2.0Hz,lH) , 7 . 6 9 ( d , J= 8 . 0Hz , 1H ) , 
7 . 75 (d, J=8 . OHz , 1H) , 8 . 13 (d, J=8 . 8Hz, 2H) , 
8.62 (dd, J=4 .8,1. 2Hz , 1H) . 

FvampIP 171 .qynfhpsi s of 1 - f 2 - (4 -morphol inyl) ethyl 1 amino- 3 - 
(4 -mPthnvyphpnyl ) i snqiii nnl inp rH hydrorhl nridp 




l-Chloro-3- ( 4 - me thoxyphenyl ) i soquinol ine (405 mg) and 
4 - ( 2 - aminoethyl ) morphol ine (394 mg) were dissolved in N,N- 
dimethyl f ormamide (5 ml) , followed by the addition of potassium 
carbonate (415 ml) , and the resulting mixture was stirred at 
120°C overnight. The reaction mixture was partitioned between 
ethyl acetate and water . The resulting organic layer was washed 
with water, dried (over MgSOj and evaporated. The resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/me thanol system) . Then, the resulting 
product was converted into a hydrochloride in a conventional 
manner, and then recrys tal 1 i zed from e thanol / isopropyl ether, 
to give the hydrochloride of the title compound as pale yellow 
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crystals (190 mg, yield; 27%) . 
Hydrochloride : 
m.p. ; 135-136°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5 (ppm) 3.28-3.52(2H,m), 3.48- 

3 . 5 6 (2H,m) , 3 . 81 (3H, s) , 3 . 84 - 3 . 9 4 (4H, m) , 4 . 0.6 - 4 . 16 (4H, m) , 

7 . 0 5 (2H, d, J = 8 . 8Hz ) , 7 . 47 (1H, s) , 7 . 5 0 - 7 . 5 8 ( 1H , m) , 7.66- 

7.7 8 (lH,m) , 7 . 82 (1H, d, J=8Hz) , 7.94-8.06(2H,m), 8.40- 

8 .58 (lH,m) . 

ESI-Mass; 364 (MH* ) . 

F.YampiP ^24 Synth ft. si R of 1 - ( "1 - i mi dazol yl ) - 3 - (4 - 

mpthny yphpnyl ) 1 snqn innl inp hydrochloride 




1 - Chi or o- 3 - (4 - me thoxyphenyl ) isoquinoline (405 mg) and 
imidazole (204 mg) were dissolved in N , N - dime thy 1 formamide (5 
ml), followed by the addition of 60% sodium hydride (60 mg) , 
and the resulting mixture was stirred at 80°C for 6 hr . The 
reaction mixture was partitioned between ethyl acetate and 
water . The resulting organic layer was washed wi th water , dried 
(over MgS0 4 ) and evaporated. The resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , and then the resulting product was 
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converted into a hydrochloride in a conventional manner, to give 
the hydrochloride of the title compound as a pale yellow 
amorphous (255 mg, yield; 53%) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 3 . 83 (3H, s) , 7 . 1 0 ( 2H , d , J= 8 . 8Hz) , 
7 . 90-7 . 96 (2H,m) , 8.00(lH,s) , 8 . 17 - 8 . 2 3 ( 3H , m) , 8 . 40 (1H, s) , 
8 . 69 (1H, s) , 9.80 (1H, s) . 
ESI -Mass ; 302 (MH* ) . 

Example 3 2 5 Synthesis of 1 - \A - (pippridin-1 -yl ) p -i pf>T i S n - 1 - 
yl 1 - 3 - (4 -methoxyphpnyl ) i soquinol itip rli hydrn hrl nri r\f* 



In the same manner as in Example 321, the hydrochloride 
of the title compound was obtained as yellow crystals 
(recrystallized in ethanol/isopropyl ether) (278 mg, yield; 
40%) from 1 - chloro - 3 - ( 4 - me thoxypheny 1 ) i soquinol ine (405 mg) 
and 4 - (piperidin - 1 - yl ) piperidine (425 mg) . 
Hydrochloride: 
m.p . ; 223 - 238°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.67-1.75(lH,m), 1.78- 




OMe 
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1 . 8 6 (4H,m) , 1 . 97 -2 . 09 (2H,m) , 2 . 19 - 2 . 26 (2H, m) , 2.90- 

3 . 08 (5H,m) , 3 . 3 6 - 3 . 50 (3H, m) , 3 . 80 (3H, s) , 3 . 9 6 - 4 . 04 ( 2H , m) , 

7 . 04 (2H, d, J=8 . 8Hz) , 7.53 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz) , 

7.67 (1H, ddd, J=8Hz, 7Hz , 1 . 2Hz) , 7 . 89 (1H, s) , 7 . 90 (1H, d, J=8Hz) , 

8 . 01 (1H, d, J=8Hz) , 8 . 12 (2H, d, J=8 . 8Hz) . 

ESI -Mass ; 402 (MH*) . 

Fyampl ^ 3 2 6 SynthpRi g of 1 - M r 4 f 5 r - fptrahyHrnpyrimi rii n - 1 - 
yl ) - 3 - (A - mpfhnxyphpnyl ) \ soqii in nl \ nP by^rnrh Inri^P 



In the same manner as in Example 324, the hydrochloride 
of the title compound was obtained as a brown amorphous (80 mg, 
yield; 13%) from l-chloro-3- ( 4 -me thoxyphenyl ) i soquinol ine 
(405 mg) and 1 , 4 , 5 , 6 - te trahydropyr imidine (370 mg) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 2.24(2H,qui,J = 5.6Hz), 

3 . 58 (2H, t, J=5 . 6Hz) , 4 . 1 5 ( 2H , t , J= 5 . 6Hz ) , 7 . 0 9 ( 2H , d , J= 8 . 8Hz) , 

7 . 7 4 (1H, ddd, J=8Hz , 7 Hz , 1 . 2Hz) , 7 . 8 8 (1H, ddd, J=8Hz , 7Hz , 1 . 2Hz) , 

8 . 11 (1H, d, J=8Hz) , 8 . 13 (1H, d, J=8Hz) , 8.16(2H,d,J=8. 8Hz) , 

8.50(lH,s), 8.91 (1H, d, J=6Hz) , 11 . 02 < 1H # br - s) . 

ESI -Mass; 318 (MH*) . 

Example 327 Syn thpsis of l-Q-^fhyl homopi ppr^? i n - 4 - yl ) - 3 - 




OMe 
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I 4 - mpthnvyphpnyl ) j snqu inn l itip rH byrirorhl nridfi 



(^7-1) 1.(1, Fnrmyl hnmnpip pra 7.in-4-y1 ) - ^ - (4 - 



mPfhnyyphpnyl ) i gnqni nnl t np 




OMe 




\ 



CHO 



In the same manner as in Example 2, the title compound 
was obtained as a brown oil (3.173 g, yield; 68%) from 1- 
chloro-3- (4-methoxyphenyl) isoquinoline (3.506 g) and 1- 
f ormylhomopiperazine (5 g) . 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 2.06-2.16(2H,m), 
3 . 5 9 (1H, t, J=6Hz) , 3 . 67 - 3 . 98 (5H, m) , 3 . 85 (3H, s) , 3.83- 
3 . 91 (2H, m) , 6 . 99 (1H, d, J=8 . 8Hz) , 7 . 0 0 ( 1H , d , J = 8 . 8Hz) , 
7 . 41 (0 . 5H, ddd, J=8Hz ,7Hz,1.2Hz) , 

7.4 2 ( 0. 5H, ddd, J=8Hz,7Hz, 1.2Hz ) , 

1 . 5 5 (0 . 5H, ddd, J=8Hz,7Hz,1.2Hz) , 

7 . 56 (0 . 5H, ddd, J=8Hz ,7Hz,1.2Hz), 7.58(lH,s), 7 . 7 4 ( 1H , d , J= 8Hz ) , 
7 . 99 (0 . 5H, d, J=8Hz) , 8.00(0.5H,d,J=8Hz), 8.05(lH,d,J=8.8Hz), 
8.06(lH,d,J=8.8Hz), 8.14(0.5H,s), 8.18(0.5H,s). 
(327-2) 1 - (1 -Homopiperazinyl ) - 3 - (4 - 
mpthnxyphpnyl ) i soquinol inp. 
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OMe 



In the same manner as in Example 236, the title compound 
was obtained as a pale yellow solid (2.467 g, yield; 84%) from 
1- ( 1 - f ormylhomopiperazin - 4 -yl ) -3- (4- 
methoxyphenyl) isoquinoline (3.173 g) . 
1 H - NMR ( 4 0 OMHz , CDC1 3 ) ; <5 (ppm) 2.01-2.08(2H,m) , 
3 . 0 9 (2H, t, J=5 . 8Hz) , 3.20-3.23(2H,m), 3 . 8 5 - 3 . 9 0 ( 7H , m) , 

7 . 00 (2H, d, J=8 . 8Hz) , 7 . 3 9 ( 1H , ddd , J= 8Hz , 7Hz , 1 . 2Hz ) , 7.53(lH,s), 
7.55(lH,ddd, J=8Hz, 7Hz, 1 . 2Hz) , 7.7 4 (lH,d, J=8Hz) , 

8 . 10 (2H, d, J-8 . 8Hz) . 

( 327 -3 ) 1 - M -F.1-hy1hnmnpippra7in-4.y1 ) -1- (4- 
mpf hoxyphpnyl ) i snqu i nol inp'hydrnrhl oride 



In the same manner as in Example 236, the hydrochloride 
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of the title compound was obtained as yellow crystals 
(recrystallized from e thanol /isopropyl ether) (228 mg, yield; 
82%) from 1- ( 1 - homopiperazinyl ) -3- (4- 

methoxyphenyl) isoquinoline (355 mg) and 1 - bromoe thane ( 87 ml ) . 
Hydrochloride : 
m.p. ; 124-125°C 

*H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.28(3H,t,J = 7.2Hz), 2.15- 

2.2 5 (lH,m) , 2.30-2.45 (lH,m) , 3.15-3.28(3H,m), 3.50- 

3 . 60 (2H,m) , 3.68-3.78(2H,m), 3 . 80 (3H, s) , 3 . 9 0 - 4 . 0 8 ( 2H , m) , 

4.10-4.18 (lH,m) , 7.03(2H,d,J=8. 8Hz) , 

7.4 8 (lH,ddd, J=8.4Hz,7Hz, 1.2Hz) , 

1 . 6 5 (1H, ddd, J=8 . 4Hz , 7Hz , 1 . 2Hz) , 7 . 80 (1H, s) , 

7 . 87 (1H, d, J=8 . 4Hz) , 8 . 04 ( 1H , d , J= 8 . 4Hz ) , 8 . 1 0 ( 1H , d , J= 8 . 8Hz) , 
10 . 62 (lH,br-s) . 
ESI -Mass ; 362 (MH*) . 

F.yampi *32fi Syn thesi r of 3 - (4 -met.hoxypheny 1 ) - 1 - (4 - 

fithyl pi ppra 7in-l - y 1 ) methyl i soqn innlinp oxalatp 



3- (4 -Methoxyphenyl ) - 1 - chloroisoquinoline (3.25 g) was . 
dissolved in te trahydrof uran (30 ml) , followed by the addition 
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of 3 . OM ethylmagnesium bromide diethyl ether solution (12 ml) 

and NiCl 2 (dppp) (50 mg) at 0°C. After the mixture was reacted 
overnight at room temperature, the resulting reaction solution 
was poured into an aqueous solution of saturated ammonium 
chloride and extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and 
evaporated, to give 3- (4 -methoxyphenyl) - 1 -methylisoquinol ine 
as an oil (3.3 g, yield; 100%). 

To the resulting oil (3.3 g) were added chloroform (30 
ml) and m - chloroperbenzoic acid (MCPBA, 4.4 g) under ice- 
cooling, and the mixture was reacted at room temperature for 
1 hr. To the resulting reaction solution was added a 2N aqueous 
solution of sodium hydroxide, and the mixture was stirred 10 
rain, and then extracted with ethyl acetate. The resulting 
organic layer was washed with water and brine, dried and then 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system), to give 3- (4 -methoxyphenyl) -1- 
methylisoquinol ine N-oxide as a yellow oil (2 . 42 g, yield; 76%) . 

To the resulting oil (2.4 g) were added chloroform (10 
ml ) and p - toluenesulf onyl chloride (1.9 g) , and the mixture was 
reacted at 50°C overnight. To the reaction solution was added 
an aqueous solution of saturated sodium bicarbonate, and the 
mixture was stirred for 10 min and then extracted with ethyl 
acetate. The resulting organic layer was washed with water and 
brine, dried and purified by silica gel column chromatography 
(hexane/ethyl acetate system), to give 3 - ( 4 -me thoxyphenyl ) - 
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1-chloromethylisoquinoline (783 mg, yield; 30%). 

In the same manner as in Example i, the title compound 
was obtained (995 mg, yield; 99%) from 3 - (4 -methoxyphenyl ) - 
1-chloromethylisoquinoline (783 mg) and ethylpiperazine (0.57 
ml) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give the oxalate of the title compound 
as white crystals. 
Oxalate : 
m.p.; 219-221°C 

*H - NMR (40 0MHz , DMSO - d 6 ) ; 8 (ppm) 1.18 (t,J-7 .2Hz, 3H) , 

2 . 87 (br, 4H) , 3 . 0 4 (q , J=7 . 2 Hz , 2H) , 3 . 14 (br, 4H) , 3 . 84 (s, 3H) , 

4 .26 (s, 2H) , 7 . 09 (d, J=8 . 8Hz , 2H) , 7.62(dt,J=8.4,1.2Hz,lH), 

7 . 7 6 (dt , J=8 . 4 , 1 . 2 Hz , 1H) , 8 . 01 (d, J=8 . 4Hz , 1H) , 

8 . 19 (d, J=8 . 8Hz ,2H), 8 . 28 (s , 1H) , 8 . 4 3 ( d , J= 8 . 4Hz , 1H ) . 

MS (FAB) m/z 362 (M+H)*. 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 08 ( t , J=7 . 2Hz , 3H) , 
2.42(q,J=7.2Hz,2H), 2.50(br,4H), 2.72(br,4H), 3.88(s,3H), 
4.20(s,2H), 7.03(d,J=8.8Hz,2H), 7 . 5 2 ( t , J= 8 . 4 Hz , 1H ) , 
7.63(t,J=8.4Hz,lH), 7 . 8 2 ( d , J= 8 . 4Hz , 1H ) , 7.90(s,lH), 
8 . 11 (d, J=8 . 8Hz ,2H), 8.45(d,J=8.4Hz,lH). 

Example 329 Synthesis of 1 - ( 4 - Ethyl pi pera z i n - 1 - yl ) - 3 - [ 3 - ( 2 - 
hydroxys thoxy) phenyl ] i snquinnl inc* dihydronhl nri c3<=> 
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OH 

^ A "\ • 2HC1 




According to the methods of Examples 10-1 and 10-2, 
1- (4 -ethylpiperazin- 1 -yl) -3- [2- (t- 

butyldimethylsilyloxy) ethoxy] phenylisoquinoline (0.59 g) was 
obtained from N -methyl - 2 - me thylbenz amide (5.97 g) and 3- 
methoxybenzoni trile (5.33 g) . 

The resulting 1- ( 4 - e thylpiperaz in - 1 - yl ) -3- [2- (t- 
butyldimethylsilyloxy) ethoxy] phenylisoquinoline (0.58 g) was 
dissolved in tetrahydrof uran (5 ml) , to which was then added 
1 . 0M tetrabutylammonium fluoride/ tetrahydrof uran solution 
(1.42 ml) , and the mixture was stirred for 7.5 hr . The solvent 
was evaporated, and the resulting residue was dissolved in ethyl 
acetate. The resulting solution was washed with water (four 
times) and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chlorof orm/methanol 
system) , to give 0 . 32 g of the free compound of the title compound 
as a pale yellow oil. 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
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from ethanol/ether, to give 0.34 g of the title compound as a 
yellow powder. 
Hydrochloride : 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1 . 18 (t, J = 7 . 2Hz, 3H) , 
2 . 56 (q, J = 7 . 2Hz , 2H) , 2.77(br-t,4H), 3.59(br-t f 4H), 
4 . 02 (t, J = 4 . 5Hz, 2H) , 4 . 20 ( t , J-4 . 5Hz , 2H) , 

6 . 94 .(dd, J-2 . 6, 8 . 2Hz , 1H) , 7 . 38 (t, J=8 . 0Hz, 1H) , 1 . 11 (br-t, 1H) , 

7 . 59 (br- t, 1H) , 7.70(s,lH), 7 . 7 5 (br - d , 1H) , 7 . 7 9 ( d , J= 8 . 0Hz , 1H ) , 
7 . 82 (br- t, 1H) , 8 . 0 8 (d, J=8 . 4 Hz, 1H) . 

MS ( FAB ) m/z 378(M+H) + . 

Example 330 Synthesis of i - ( 4 - Ri-hyl p-i ppr^7i n - 1 - yi ) - 1 - (d - 

ethoxyphenyl ) i aoqui nol ine dihydrochl or i de 




According to the method of Example 7, l-(4- 
ethylpiperazin - 1 - yl ) - 3 - ( 4 - hydroxypheny 1 ) isoquinoline was 
obtained . 

Sodium hydride (0.04 g) was washed with n-hexane, 
suspended in N , N - dime thy 1 f ormami de (2 ml) and stirred under 
ice-cooling. The resulting 1- ( 4 - e thylpiperaz in - 1 - y 1 ) -3- (4- 
hydroxyphenyl ) isoquinoline (0.25 g) described above was added 
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thereto, and the mixture was stirred at room temperature for 
35 min. The mixture was again ice-cooled, followed by the 
addition of ethyl iodide (90 ml) , and the mixture was stirred 
in nitrogen atmosphere at 50°C for 1.5 hr . Water was added to 
the reaction solution, and then extracted with ethyl acetate. 
The resulting extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.22 g of 
the free compound of the title compound as a pale yellow oil. 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 1.17 (t, J=7 .2Hz, 3H) , 

1 .44 (t, J-7 . 0Hz, 3H) , 2 . 54 (q, J=7 . 2Hz, 2H) , 2.74 (br- t, 4H) , 

3.58(br-t,4H), 4.08(q,J=7.0Hz,2H), 6 . 98 (d, J=8 . 8Hz , 2H) , 

7 . 41 (br- 1 , 1H) , 7 . 54 (br- 1 , 1H) , 7 . 6 0 (s , 1H) , 7 . 7 4 ( d , J= 8 . 0Hz , 1H) , 

8 . 05 (d, J=8 . 4Hz, 1H) , 8 . 11 (d, J-8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 197-198°C (decomp.) 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 

1 . 37 ( t , J=6 . 8Hz , 3H) , 3 . 2 0 - 3 . 2 7 (m ,- 2H ) , 3.31-3.39(m f 2H), 

3 . 51 (br- t, 2H) , 3.62(br-d,2H), 3.98(br-d,2H), 

4 . 10 (q, J=6 . 8Hz, 2H) , 7 . 05 (d, J=9 . 2Hz, 2H) , 7 . 57 (br - t , 1H) , 
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7 .72 (br- t, 1H) , 7 . 9 5 (d, J=8 . OHz, 1H) , 7 .99 (s, 1H) , 

8.10 (d, J=8 .4Hz, 1H) ( 8 . 14 ( d , J= 9 . 2Hz , 2H) , 10 . 8 6 (br- s , 1H) . 

MS (FAB) m/z 362 (M+H)*. 

FvamplP ^31 ^ynthPs i g of 1 - (4 . Pthyl pi pera 7 i n - 1 - vl ) - 3 - f 4 - M - 
hyHrnvyprnpnyy) phenyl ] j soqii i nnl i Hi hydrorhl nri de 



According to the method of Example 7, l-(4- 
ethylpiperazin - 1 -yl) - 3 - (4 -hydroxyphenyl ) isoquinoline was 
obtained . 

Sodium hydride (0.08 g) was washed with n-hexane, 
suspended in N , N - dime thyl f ormamide (4 ml) and stirred under 
ice-cooling. The resulting 1- ( 4 - ethylpiperazin - 1 - yl ) -3- (4- 
hydroxyphenyl ) isoquinoline (0.49 g) described above was added 
thereto, and the mixture was stirred at room temperature for 
25 min. The mixture was" again ice-cooled, followed by the 
addition of 3 -( te trahydropyranyloxy ) propyl bromide (0.50 g) , 

o 

and the mixture was stirred in nitrogen atmosphere at 50 C 
overnight. Water was added to the reaction solution, and then 
extracted with ethyl acetate. The resulting extract was washed 
with water and brine, and dried over magnesium sulfate. The 





N 
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solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chlorof orm/methanol 
system), to give 0.66 g of the tetrahydropyranyl -protected 
compound of the titled compound as a pale yellow oil. 

Methanol (5 ml) and 2N hydrochloric acid (5 ml) were added 
to the protected compound (0.65 g) described above, and the 
mixture was left as it was at room temperature for 1.5 hr . The 
solvent was evaporated, and then a 5N aqueous solution of sodium 
hydroxide was added to the resulting residue. The mixture was 
extracted with ethyl acetate . The resulting extract was washed 
with brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 0.43 g of the free compound of the title compound as a pale 
yellow oil. 
Free form: 

*H - NMR (40 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 4Hz , 3H ) , 

2 . 08 (quintet , J=6 . 0Hz , 2H) , 2 . 56 (q , J=7 . 4Hz , 2H) , 2 . 7 6 ( br - t , 4H ) , 

3 . 58 (br- t, 4H) , 3.90(t,J=6.0Hz,2H), 4 . 20 ( t, J=6 . 0Hz, 2H) , 

7 . 00 (d, J=8 . 8Hz, 2H) , 7 . 4 3 (br - t , 1H) , 7 . 5 6 ( br - t , 1H ) , 7.61(s,lH), 

7.76(d,J=7.6Hz,lH), 8.06(d,J=8.4Hz,lH), 8.12(d,J=8.8Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE , to give the ti tl-e compound as a yellow powder . 
Hydrochloride : 
m.p.; 112-113°C (decomp. ) 
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X H - NMR ( 4 0 OMHz , DMSO - d 6 ) ; 6 (ppm) 1.32(t,J=7.4Hz,3H), 

1.90 (quintet, J=6 . 2Hz , 2H) , 3.22-3.28(m,2H), 3.34-3.48(m,4H), 

3 . 5 9 ( t, J=6 . 2Hz, 2H) , 3.64 (br-d, 2H) , 4.00 (br-d, 2H) , 

4 . 11 (t, J-6 . 2Hz, 2H) , 7.06(d,J=8. 8Hz, 2H) , 7 . 57 (br - t , 1H ) , 

7.72(br-t,lH), 7 . 95 (d, J=8 . 4Hz , 1H) , 8 . 0 0 (s, 1H) , 

8 . 10 (d, J=8 . 0Hz, 1H) , 8 . 14 (d, J=8 . 8Hz, 2H), 10 . 37 (br- s, 1H) . 

MS (FAB) m/z 392 (M + H) * . 

Example 332 Synthesis of 1 - (4 - ethyl pi peraz i n - 1 -yl ) - 3 - (3,4- 

pf hyl pnpdioxyphfinyl) i soquinnl inp dihydrnchloride 




According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 3 , 4 - ethyl enedioxybenzoni trile 
(6.41 g) were reacted, to give 3- (3,4- 
ethylenedioxyphenyl ) i soquinol in - 1 - one (3.58 g) . 

The resulting 3 - (3,4 - e thylenedioxyphenyl ) isoquinolin- 
1-one (1.94 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3- ( 3 , 4 - e thylenedioxyphenyl ) isoquinoline . The resulting 
compound was reacted, as it was, with N - e thy lp iperaz ine (6 ml) 
at 100°C overnight. The reaction solution was evaporated, and 
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to the resulting residue were added ethyl acetate and purified 
water. The resulting ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system) , to 
give 1.63 g of the free compound of the title compound as a pale 
yellow oil. 
Free form: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 17 (t, J = 7 . 2Hz, 3H) , 

2.55(q, J=7.2Hz,2H) , 2 . 7 5 (br - 1 , 4H ) , 3 . 57 (br - t , 4H ) , 4.32(s,4H), 

6 . 9 5 (d, J=8 . 4Hz, 1H) , 7 . 43 (br- t, 1H) ,7.56 (br- t, 1H) , 7 . 59 (s, 1H) , 

7 . 66 (dd, J=0 . 8 , 8 . 4Hz, 1H) , 7 . 7 4 - 7 . 7 7 (m , 1H) , 

8 . 05 (d, J=8 . 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p. ; 141-143°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , , 3H) , 3.20- 
3 . 2 6 (m, 2H) , 3 . 3 0 - 3 . 3 7 (m , 2H ) , 3 . 5 1 (br - t , 2H ) , 3 . 6 2 ( br - d , 2H ) , 
3 . 97 (br-d, 2H) , 4.30(s,4H), 6 . 9 8 ( d , J- 8 . 4Hz , 1H ) , 7 . 58 (br - 1 , 1H ) , 
7.68-7.74 (m, 3H) , 7 . 95 (d, J=8 . 0Hz, 1H) , 7 . 99 (s, 1H) , 
8 . 0 9 (d, J=8 . 4Hz ,1H), 11 . 01 (s, 1H) . 
MS (FAB) m/z 376 (M+H) \ 

F.yampl p Syni-hpR-i r of 1 . ( d - pf hyl pi neraz in - 1 - vl ) - 1 - f4 - (3 - 

mpthnxyprnpyl Ipbpnyl 1 i so gn inolinp d i hvdrochl nride 
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OMe 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (3.75 g) and 4 - (3 -me thoxypropyl ) benzonitrile 
(4.40 g) were reacted, to give 3- [4- (3- 
methoxypropyl ) phenyl ] isoquinolin - 1 - one (1.98 g) . 

The resulting 3- [4- (3- 
methoxypropyl ) phenyl] isoquinolin - 1 -one (1.85 g) was reacted 
with phosphorus oxychloride (20 ml) according to the method of 
Example 10-2, to give 1 - chloro - 3 - [4 - ( 3 - 

methoxypropyl ) phenyl] isoquinoline . The resulting compound 
was reacted, as it was, with N - e thylpiperaz ine (6 ml) at 100°C 
overnight. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The resulting ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system) , to 
give 0.63 g of the free compound of the title compound as a pale 
yel low oil . 
Free compound: 

: H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1 . 1 5 ( t , J = 7 . 2Hz , 3H ) , 1.88- 
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1.95(m,2H), 2 . 52 (q, J = 7 . 2Hz, 2H) , 2 . 7 1 - 2 . 7 4 (m , 6H ) , 3.33(s,3H), 
3 .39 (t f J-6 . 4Hz, 2H) , 3 . 5 6 (br - t , 4H) , 7 . 27 (d, J=8 . OHz, 2H) , 
7.41 (br- t, 1H) , 7 . 53 (br- t, 1H) , 7 . 64 (s, 1H) , 7 . 7 3 (d, J=8 . OHz, 1H) , 
8 . 04 (d, J=8 . OHz , 1H) , 8 . 0 8 (d, J=8 . OHz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the free compound of the title 
compound as a yellow powder. 
Hydrochloride : 
m.p.; 191-192°C (decomp.) 

*H - NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 06 ( t ff J-7 . 2Hz , 3H) , 

1.33 ( t, J=7 . 4Hz, 3H), 1.81-1. 88 (m,2H), 2 . 6 8 ( br - t , 2H ) , 3.19- 

3.25(m,2H), 3.25(s,3H), 3 . 3 0 - 3 . 3 8 (m , 2H ) , 3.35 (t, J-6. 4Hz,2H) , 

3 . 54 (br- 1, 2H) , 3 . 62 (br - d , 2H ) , 3 . 99 (br-d, 2H) , 

7 . 34 (d, J=8 . 4Hz, 2H) , 7.60 (br- t, 1H) , 7.74 (br- t, 1H) , 

7 . 98 (d, J-8 . OHz, 1H), 8 . 06 (s, 1H) , 8.11-8.13(m,3H), 11.09 (br- 

s, 1H) . 

MS (FAB) m/z 390(M+H)\ 

Exampl <=> 3 3 4 fiyn f-hpsi s of 1 - (4-ftthy1pipfirazin-1 - y~l ^ - 1 - [4 - (n - 
butyl ) phpnyl ] i sogni no! ine dihydronhl nride 
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According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (4.28 g) and 4 - (n-butyl ) benzonitrile (4.57 g) 
were reacted, to give 3 - [4 - (n-butyl) phenyl] isoquinolin- 1 -one 
(2 .51 g) . 

The resulting 3- [4- (n-butyl) phenyl] isoquinolin- 1 -one 
(2.44 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3 - [4 - (n-butyl) phenyl] isoquinoline . The resulting compound 
was reacted, as it was, with N - ethylpiperaz ine (11 ml) at 100°C 
overnight. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The resulting ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system) , to 
give 1.78 g of the free compound of the title compound as a pale 
yellow oil . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 9 5 ( t , J = 7 . 2H z , 3H ) , 
1.18(t,J=7.2Hz,3H), 1.35-1. 44 (m,2H), 1.61-1. 68 (m,2H), 
2.55(q, J=7.2Hz,2H) , 2.67 ( t , J=7 . 8Hz , 2H ) , 2 . 7 6 ( br - t , 4H ) , 
3 . 5 9 (br- t, 4H) , 7 . 28 (d, J = 8 . 4Hz, 2H) , 1 . 4 4 ( br - t , 1H ) , 7 . 57 (br- 
t,lH), 7 . 67 (s, 1H) , 7 . 78 (d, J=8 . 0Hz, 1H) , 8 . 0 6 - 8 . 0 9 (m , 3H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/lPE, to give the title compound as a yellow powder. 

634 



98046PCT 



Hydrochloride : 

m.p.; 190-192°C (decomp.) 

"H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0.92(t,J=7.4Hz,3H), 1.29- 

1 . 3 9 (m, 5H) , 1 . 56-1 . 64 <m, 2H) , 2.64 (t, J = 7 . 6Hz, 2H) , 3.19- 

3.26(m,2H), 3.30-3.39(m,2H) , 3 . 54 - 3 . 6 3 (m , 4H ) , 3 . 9 8 ( br - d , 2H ) , 

7 . 3 3 (d, J=8 . 4Hz, 2H) , 7.60 (br- t , 1H) , 7 . 74 (br - t , 1H) , 

7 . 98 (d, J=8 . 0Hz, 1H) , 8 . 0 5 (s, 1H) , 8 . 1 1 ( d , J= 8 . 4 Hz , 2H ) , 

11 . 33 (br-s, 1H) . 

MS (FAB) m/z 374(M+H)\ 

Ryampl p» 3 3 5 fiyn thpsis of 1 ■ (4 - pf.hyl pippra? i n - 1 -yl ) -^-'(4« 
mpthnxypyri rH n - 2 -yl ) i snqn inolirm rH hydrochl nridft 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (4.96 g) and 2 - cyano - 4 - me thoxypyridine (4.46 
g) were reacted, to give 3 - ( 4 - me thoxypyr idin - 2 - 
yl ) isoquinolin - 1 - one (2.51 g) . 

The resulting 3 - (4 -me thoxypyr idin - 2 -yl) isoquinolin- 1 - 
one (0.85 g) was reacted with phosphorus oxychloride (10 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3- ( 4 -methoxypyridin - 2 - yl ) isoquinoline . The resulting 




OMe 
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compound was reacted, as it was, with N - e thylpiperaz ine (2.5 
ml) at 100°C overnight. The reaction solution was evaporated, 
and to the resulting residue were added ethyl acetate and 
purified water. The resulting ethyl acetate layer was washed 
with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chloroform/me thanol 
system) , to give 0 . 4 0 g of the free compound of the title compound 
as a pale yellow oil. 
Free compound: 

^-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 5 6 (q, J = 7 . 2Hz , 2H) , 2 . 7 7 (br - t , 4H) , 3.58 (br- t, 4H ) , 3 . 9 5 ( s , 3H) , 

6 . 80 (dd, J-2 . 6 , 5 . 6Hz , 1H) , 7 . 5 0 (br- t, 1H) , 7.60 (br- 1, 1H) , 

7 . 88 (d, J=8 . 0Hz , 1H) , 8 . 11 (d, J=8 . 4 Hz , 1H) , 8 . 12 (d , J-2 . 6Hz , 1H) , 

8.4 0 (s, 1H) , 8 . 51 (d, J=5 . 6Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 172-173°C (decomp. ) 

1 H - NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3.26(m,2H), 3.32-3.40(m,2H), 3.59-3.68(m,4H), 4 . 18 (s, 3H) , 
4.22 (br-d, 2H) , 7 . 5 0 (br - d , 1H ) , 7 . 8 0 (br - t , 1H) , 7.90 (br- t, 1H) , 
8.09(d,J=7.6Hz,lH), 8.22(d,J=8.4Hz,lH), 8.26(d,J=2.0Hz,lH), 
8 . 7 3 (s, 1H) , 8 . 7 7 (d, J=6 . 8Hz , 1H) , 1 1 . 3 6 ( br - s , 1H ) . 
MS ( FAB ) m/z 349(M+H)\ 
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^Yamplfi 116 fiynMiPsi of 1 - (4 - Pf hyl pi ppra ?i n - 1 • vl ) - f4> 
(1 , 1 -rii nvnl an-^-yl mfithyloxy) phenyl 1 i snqiiinnl j ne 



According to the method of Example 7, l-(4- 
ethylpiperazin - 1 -yl ) -3- (4 - hydroxyphenyl ) isoquinoline was 
prepared . 

The resulting 1- (4 - ethylpiperazin - 1 -yl ) -3- (4- 
hydroxyphenyl) isoquinoline (0.53 g) was dissolved in N,N- 
dimethylf ormamide (5 ml), to which were added potassium 
carbonate (0.24 g) and 2 -bromomethyl - 1 , 3 - dioxolane (250 ml), 
and the mixture was stirred at 90°C overnight. Water was added 
to the reaction solution, and then the mixture was extracted 
with ethyl acetate. The extract was washed with brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.47 g of 
the title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17(t,J=7.4Hz,3H), 
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2.55 (q, J=7.4Hz,2H) , 2 . 7 5 (br - t , 4H) , 3 . 58 (br - t , 4H) , 3.97- 

4 . 10 (m, 4H) , 4 .11 (d, J=4 . 0Hz, 2H) , 5.33 (t, J=4 . OHz, 1H) , 

7 . 0 3 (d, J=8 . 6Hz, 2H) , 7 . 43 (br - t , 1H) , 7 . 56 (br- t, 1H) , 7 . 61 (s, 1H) , 

7 . 76 (d, J = 7 . 6Hz, 1H) , 8 . 0 6 (d, J=8 . 4Hz, 1H) , 8 . 11 (d, J=8 . 6Hz , 2H) . 

MS ( FAB ) m/z 420 (M+H) + . 

FvampIP ^7 Synl-hRfi i g of 1 - (4 - pthyl pi ppraz i n - 1 - yl ) - f4- 
( 7 , ^ - rH hyrirnvyprnp nyy) phenyl ] i Rnquinol inp di hydrnrhl nri dp 



According to the method of Example 7, l-(4- 
e thylpiperazin - 1-yl) -3- (4- hydroxyphenyl ) isoquinol ine was 
prepared . 

Sodium hydride (0.07 g) was washed with n-hexane, 
suspended in N, N - dimethyl formamide (0.5 ml) and stirred under 
ice-cooling, to which was then added the resulting l-(4- 
e thylpiperazin - 1 -yl ) - 3 - (4 -hydroxyphenyl ) isoquinol ine (0.52 
g) dissolved in N, N- dimethylf ormamide (5 ml), and the mixture 
was stirred at room temperature for 20 min. The mixture was 
again ice-cooled, followed by the addition of (2,2- 
dimethyl - 1 , 3 - dioxolan - 4 - yl ) methyl tosylate (0.67 g) , and the 



OH 
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mixture was stirred overnight in nitrogen atmosphere at 50 C. 
Water was added to the reaction solution, followed by the 
extraction with ethyl acetate. The extract was washed with 
water and brine, and then dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chlorof orm/methanol 
system) , to give 0.55 g of the acetonide -protected compound of 
the title compound as a pale yellow oil. 

2N Hydrochloric acid (25 ml) was added to the above- 
mentioned protected compound (0.53 g) to dissolve, and the 
mixture was then left to stand at room temperature for 1 hr . 
A 8N aqueous solution of sodium hydroxide was added thereto, 
and the resulting solution was extracted with ethyl acetate. 
The extract was washed with a 10% aqueous solution of sodium 
carbonate and brine, and then dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) , to give the free compound of the title compound as a 
pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 (t, J-7 . 2Hz, 3H) , 
2 . 55 (q, J = 7 . 2Hz ,2H), 2.76(br-t,4H), 3 . 5 8 (br - t , 4H ) , 
3.79(dd # J-5.2,ll. 6Hz , 1H) , 3 . 8 8 ( dd , J=4 . 0 , 1 1 . 6Hz , 1H) , 4.10- 
4.18(m,3H), 7 . 01 (d, J=9 . 2Hz, 2H) , 7 . 44 (br - t , 1H) , 7 . 57 (br - t , 1H ) , 
7.62(s,lH), 7 .77 (d, J=8 . 0Hz, 1H) , 8 . 06 (d, J=8 . 4Hz , 1H) , 
8 .25 (d, J=9 . 2Hz , 2H) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give 0.26 g of the title compound as a yellow 
powder. 

Hydrochloride : 

m.p.; 133-135°C (decomp.) 

l H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.47(t,J = 7.2Hz,3H), 3.36- 

3.41(m,2H), 3.52-3.58(m,2H), 3 . 66 - 3 . 82 (m, 6H) , 3.99- 

4 . 09 (m, 2H) , 4.16 (dd, J=4 .4,9. 6Hz, 1H) , 4.29 (br-d, 2H) , 

7 . 13 (d, J = 8 . 8Hz, 2H) , 7 . 7 1 (br - 1 , 1H ) , 7 . 8 6 (br - 1 , 1H) , 7.88(s,lH), 

7 . 97 (d, J=8 . 8Hz, 2H) , 8 . 01 (d, J=8 . 0Hz, 1H) , 8 . 24 (d, J=8 . 4Hz, 1H) , 

10.79 (br-s, 1H) . 

MS (FAB) m/z 408(M+H) + . 

Example 338 fiynthesi a of 1 - ( 4 - Pthyl pippra?.i n-1 -yl ) - ^ - ( 4 - 
ra rhamnyl mpfhoxyphpnyl ) isoqinnnl ine dihydrorhl nri f^p 




CONH 2 



According to the method of Example 7, l-(4- 
ethylpiperazin - 1 - yl ) -3- ( 4 - hydroxyphenyl ) i soquinol ine was 
prepared. 

The resulting 1- ( 4 - ethy lpiperazin - 1 - yl ) -3- (4- 
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hydroxyphenyl ) isoquinoline (0.57 g) was dissolved in N , N - 
dimethylf ormamide (5 ml) , to which were added potassium 
carbonate (0.24 g) and ethyl bromoacetate (210 ml), and the 
mixture was stirred at room temperature for 2 days. Water was 
added to the reaction solution, followed by the extraction with 
ethyl acetate. The extract was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give obtain 
1- (4 - ethylpiperazin- 1 -yl ) -3- [4- 

(ethoxycarbonylmethoxy) phenyl] isoquinoline (0.57 g) as a pale 
yellow viscous oil. 

To the resulting 1 - ( 4 - e thylpiperaz in - 1 - yl ) - 3 - [4 - 

(ethoxycarbonylmethoxy) phenyl] isoquinoline (0.55 g) was added 
a solution of 10% ammonia/ethanol (20 ml) for dissolution, and 
the mixture was sealed and left to stand at room temperature 
for 2 days. The solvent was evaporated, and the resulting 
residue was purified by recrystallization ( chlorof orm/n - 
hexane system) , to give 0.47 g of the free compound of the title 
compound as a colorless powder. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J= 7 . 2 Hz , 3H ) , 
2 . 55 (q, J=7 . 2Hz, 2H) , 2 . 7 6 (br - t , 4H) , 3 . 5 9 (br- t , 4H) , 4 . 5 8 (s, 2H) , 
5 . 64 (br- s, 1H) , 6 . 59 (br - s , 1H) , 7 , 0 3 ( d , J= 8 . 8Hz , 2H) , 7 . 4 5 (br- 
t, 1H) , 7 . 58 (br- t, 1H) , 7 . 63 (s, 1H) , 7 . 78 (d, J=8 . 0Hz, 1H) , 
8.07(d,J=8.4Hz,lH), 8.15(d,J=8. 8Hz, 2H) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
f rom ethanol/IPE, to give the title compound (0.26 g) as a yellow 
powder . 

Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d s ) ; 6 (ppm) 1 . 33 ( t , J = 7 . 2 Hz , 3H) , 3.20- 

3.27(m,2H), 3.31-3.39(m,2H), 3.50 (br- t, 2H) , 3.62 (br-d, 2H) , 

4 . 00 (br-d, 2H) , 4.51(s,2H), 7 . 0 9 ( d , J= 9 . 0Hz , 2H) , 7 . 4 4 (br - s , 1H ) , 

7 . 56 -7 . 60 (m, 2H) , 7.73 (br- t, 1H) , 7 . 96 (d, J=8 . 0Hz, 1H) , 

8.01 (s/lH) , 8 . 10 (d, J-8 . 4Hz, 1H) , 8 . 16 (d, J=9 . 0Hz, 2H) , 

10.78 (br- s, 1H) . 

MS ( FAB ) m/z 391(M+H)\ 

Rxamplp fiynthpsi nf 1 - ( 4 - <^1-hy1 p ipprazin-1 - yl ) - ^ - (A - 

t-.ri f 1 nnrnmpf hoxyphpnyl ) isoquinnl inp dihy^rnrhl nri dft 




According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - trif luorome thoxybenzoni trile 
(7.49 g) were reacted, to give 3- (4- 

trif luoromethoxyphenyl) isoquinolin- 1 -one (3.04 g) . 
The resulting 3-(4- 
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trif luoromethoxyphenyl) isoquinolin - 1 - one (3.01 g) was reacted 
with phosphorus oxychloride (20 ml) according to the method of 
Example 10-2, to give 1 - chloro - 3 - ( 4 - 

trif luoromethoxyphenyl) isoquinoline , which was then reacted 
as it was with N-ethylpiperazine (40 ml) at 90°C overnight. The 
reaction solution was evaporated, and to the resulting residue 
were added ethyl acetate and purified water. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 3.65 g of the free 
compound of the title compound as a pale yellow oil. 
Free compound : 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 4Hz , 3H) , 

2.56 (q, J = 7 . 4Hz, 2H) , 2 . 7 6 ( br - 1 , 4H ) , 3.59 (br- t, 4H) , 

7 . 31 (d, J»8 . 8Hz, 2H) , 7 . 4 8 ( br - t , 1H ) , 7 . 6 0 ( br - t , 1H ) , 7 . 67 (s, 1H) , 

7 . 80 (d, J=7 . 6Hz , 1H) , 8 . 0 8 (d, J=8 . 4Hz, 1H) , 8 . 19 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 113-115°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 35 ( t , J=7 . 4Hz , 3H) , 3.19- 
3.26(m,2H), 3 . 3 0 - 3 . 3 9 (m , 2 H ) , 3 . 56 - 3 . 63 (m, 4H) , 4 . 0 1 ( br - d , 2H ) , 
7 . 51 (d, J=8 . 4Hz , 2H) , 7 . 6 4 ( br - t , 1H ) , 7 . 7 7 ( br - t , 1H ) , 
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8 . 01 (d, J=8 . 4Hz, 1H) , 8.14 (br-d, 1H) , 8 . 15 (s, 1H) , 
8 . 33 (d, J=8 . 4Hz , 2H) , 11 .45 (br-s, 1H) . 
MS (FAB) m/z 402 (M + H)\ 

Example 34 0 ^ynthpsi k of 1 - f 4 - pi ppra * i n - 1 - yl ) -3 - Id - (0 - 

hydroxyfithoxy) - 3 -mpr.hoxyphpnyl 1 i goqiii nnl iiip rH hyrfrnrhl nri 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 -( 2 - benzyloxye thoxy )- 3 - 
methoxybenzonitrile (9.57 g) were reacted, to give 3- [4- (2- 
benzyloxyethoxy) - 3 - methoxyphenyl ] i soquinol in - 1 - one (3.20 g) . 

The resulting 3- [4- ( 2 - benzyloxye thoxy ) -3- 
methoxyphenyl] isoquinolin- 1 -one (3.15 g) was reacted with 
phosphorus oxychloride (20 ml) according to the method of 
Example 10-2, to give 3 - [4 - ( 2 - benzyloxye thoxy ) - 3 - 
methoxyphenyl) - 2 - chloroisoquinoline . Then, N- 

ethylpiperazine (30 ml) and potassium carbonate (1.83 g) were 
added to the resulting compound as it was. The resulting 
mixture was reacted at 90°C overnight. The reaction solution 
was evaporated, and to the resulting residue were added ethyl 
acetate and purified water. The ethyl acetate layer was washed 
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with water and brine, and dried over magnesium sulfate. The 
solvent was evaporated, to give 3 - [4 - (2 -benzyloxyethoxy) - 3 - 
methoxyphenyl] - 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline . 

The resulting compound was dissolved in methanol (100 ml) , 
followed by the addition of 10% palladium/ carbon catalyst (0.50 
g) , and then the overnight catalytic reduction was conducted 
at atmospheric pressure. The catalyst was filtered off, and 
the solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8, to give 1 - ( 4 - ethylpiperazin - 1 - 
yl) - 3 - [4 - (2 -hydroxyethoxy) - 3 -methoxyphenyl] isoquinoline as 
an insoluble matter. The filtrate was extracted with ethyl 
acetate, washed with brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting l-(4- 
ethylpiperazin- 1 -yl) -3- [4- ( 2 - hydroxyethoxy ) -3- 

methoxyphenyl] isoquinoline was combined with the same compound 
previously collected by filtration, recrystallized from 
chlorof orm/n -hexane , to give 1.20 g of the free compound of the 
title compound as a colorless powder. 
Free compound : 

J H-NMR (400MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H) , 

2 . 56 (q, J=7 . 2Hz, 2H) , 2.77 (br- s, 4H) , 3.58(br-s,4H), 

3 . 97 (t, J=4 . 4Hz, 2H) , 4 . 0 0 (s, 3H) , 4 . 2 0 ( t , J= 4 . 4 Hz , 2H ) , 

7 . 0 3 (d, J=8 . 4 Hz, 1H) , 7 . 45 (br - t, 1H-) , 7 . 5 9 (br - 1 , 1H ) , 7 . 6 4 (s, 1H) , 

7 . 69 (dd, J = 2 . 0, 8 . 4Hz, 1H) , 7 .78 (d, J=8 . 0Hz , 1H) , 

7 . 86 (d, J=2 . 0Hz, 1H) , 8 . 08 (d, J=8 . 0Hz, 1H) . 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder, 
m.p. : 128-129°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 33 (t, J = 7 . 4 Hz, 3H) , 3.20- 
3.2 6 (m, 2H) , 3 . 3 1 - 3 . 3 9 (m, 2H) , 3 . 53 (br - t , 2H) , 3 . 6 3 ( br - d , 2H) , 

3 .76 (t, J=5 . 2Hz, 2H) , 3.90(s,3H), 4.00 (br-d, 2H) , 

4 . 05 (t, J-5 . 2Hz , 2H) , 7 . 09 (d, J=8 . 4Hz, 1H) , 7.58 (br- t, 1H) , 
7 .73 (br- 1, 1H) , 7 . 7 6 - 7 . 8 0 (m , 2H ) , 7.96 (d, J=8 .4Hz, 1H) , 

8 . 04 (s, 1H) , 8 . 10 (d, J-8 . 0Hz, 1H) , 10.95 (br- s, 1H) . 
MS (FAB) m/z 408 (M+H)*. 

Fvampl p 1 Synt-hpffi of 1 > ( 4 • pf byl pi ppra 7 i n - 1 .yU -1. (4- 
mpfhyl 1-hi nphpnyl ) j snqui nnl inp rH hdy rorhl nrif^P 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - cyanothioani sole (5.97 g) were 
reacted, to give 3 - ( 4 -methyl thiopheny 1 ) i soquinol in - 1 - one 
(5.00 g) . 

The resulting 3- (4 -methyl thiophenyl ) isoquinolin - 1 - one 
(0.73 g) was reacted with phosphorus oxychloride (5 ml) 
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according to the method of Example 10-2, to give 1-chloro- 
3- (4 -methyl thiophenyl) isoquinoline . Then, N- 

ethylpiperazine (10 ml) and potassium carbonate (0.36 g) were 
added to the resulting product as it was. The resulting mixture 
were reacted at 100°C overnight. The reaction solution was 
evaporated, and the resulting residue were added ethyl acetate 
and purified water. The ethyl acetate layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system) , to 
give 0.95 g of the free compound of the title compound as a pale 
yellow oil . 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 1 . 1 8 ( t , J- 7 . 2 Hz , 3H ) , 2.54(s,3H), 
2.56 (q, J = 7 . 2Hz , 2H) , 2.76 (br- 1, 4H), 3.58(br-t,4H), 
7 .35 (d, J=8.4Hz,2H) , 7 . 4 5 (br - t , 1H ) , 7 . 5 8 (br - t , 1H ) , 7.66(s,lH), 
7 .78 (d, J=8 . 0Hz, 1H) , 8 . 07 (d, J=8 . 4Hz, 1H) , 8 . 11 <d, J-8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 215-218°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 34 ( t , J = 7 . 4Hz , 3H) , 2.54(s,3H), 
3 . 19-3 . 26 (m, 2H) , 3 . 3 1 - 3 . 3 8 (m , 2H ). , 3 . 54 (br - t, 2H) , 3 . 62 (br- 
d, 2H) , 3.99 (br-d, 2H), 7 . 3 9 ( d , J= 8 . 6Hz , 2H ) , 7.60 (br- t , 1H) , 
7.74(br-t,lH), 7 . 98 (d, J = 7 . 6Hz, 1H) , 8 . 08 (s, 1H) , 
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8 . 11 (d # J-8 . 4Hz, 1H) , 8 . 16 (d, J=8 . 6Hz , 2H) , 11 . 14 (br - s , 1H) . 
MS (FAB) m/z 364 <M+H)\ 

F.vampi p 142 Synf.hftsi s of 1 - (4 - ethyl piperazin - 1 -yl ) - 3 - (4 - 
methyl an 1 fonyl phpnyl ) isnqninnlinp dihy^rnrhlnridp 



According to the method of Example 10-1, N-methyl-2- 
methylbenzamide (5.97 g) and 4 - cyanothioanisole (5.97 g) were 
reacted, to give 3- ( 4 -methyl thiophenyl ) isoquinolin - 1 - one 
(5.00 g) . 

The resulting 3- (4 -methylthiophenyl) i soquinolin - 1 - one 
(2.18 g) was reacted with phosphorus oxychloride (20 ml) 
according to the method of Example 10-2, to give 1-chloro- 
3- ( 4 -methoxy thiophenyl ) i soquinol ine . N - Formylpiperaz ine 
(4.66 g) , potassium carbonate (1.13 g) and dimethyl sulfoxide 
(20 ml) were added to the resulting product as it was, and the 
resulting mixture was reacted at 100°C overnight. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water (six times) and brine, and dried over 




O 



O 



CH 3 
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magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/n - hexane system), to give 1- 
(4 - f ormylpiperazin- 1 -yl) - 3 - (4 -methyl thiophenyl ) isoquinoline 
(2.03 g) as a colorless amorphous. 

The resulting 1- ( 4 - f ormylpiperazin - 1 - yl ) -3- (4- 
methyl thiophenyl ) isoquinoline (0.80 g) was dissolved in 
chloroform (40 ml), and the mixture was stirred under ice- 
cooling, to which was then added m- chloroperbenzoic acid (2 . 63 
g) dissolved in chloroform (20 ml) , and the mixture was stirred 
overnight. A 5N aqueous solution of sodium hydroxide was added 
to the resulting mixture, which was then extracted with 
chloroform. The organic layer was washed sequentially with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (ethyl acetate/n - hexane system) , to 
give 1- (4 - f ormylpiperazin- 1 -yl) -3- (4- 
methylsulf onylphenyl ) isoquinoline (0.80 g) . 

To the resulting 1 - (4 - f ormylpiperazin- 1 -yl) - 3 - (4 - 
methylsulf onylphenyl ) isoquinoline (0.78 g) were added ethanol 
(30 ml) and a 8N aqueous solution of sodium hydroxide (740 ml) , 
followed by heating under reflux in nitrogen atmosphere for 4 
hr. The solvent was evaporated, and to the resulting residue 
were added water and ethyl acetate, and the organic layer was 
separated. Then, it was washed with brine, dried over magnesium 
sulfate. The solvent was evaporated, to give 1 - (piperaz in - 
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1 -yl) - 3 - (4 -methylsulf onylphenyl) isoquinoline (0.62 g) as a 
pale yellow amorphous. 

The resulting 1- (piperazin - 1 -yl ) -3- (4- 
methylsulf onylphenyl) isoquinoline (0.61 g) was dissolved in 
N, N- dimethylf ormamide (5 ml), followed by the addition of 
triethylamine (255 ml) and ethyl iodide (146 ml), and the 
mixture was sealed for overnight reaction at 50°C. Water was 
added to the reaction solution, and then it was extracted with 
ethyl acetate. The ethyl acetate layer was washed with water 
(three times) and brine, and dried over magnesium sul f ate . The 
solvent was evaporated, and the resulting residue was 
recrys tallized from ethyl ace tate/n - hexane , to give 0.46 g of 
the free compound of the title compound as a pale brown powder. 
Free compound: 

*H - NMR (4 00MHz, CDC1 3 ) ; d (ppm) 1.18(t,J=7.2Hz,3H) , 
2 . 57 (q, J=7 . 2Hz , 2H) , 2 . 7 7 (br - t , 4H ) , 3.10(s,3H), 3 . 6 0 (br - t , 4H) , 
7.54 (br- 1, 1H) , 7 . 6 4 (br - t , 1H) , 7 . 78 (s, 1H) , 7 . 84 (d, J=8 . 0Hz, 1H) , 
8 . 03 (d, J=8 . 4Hz ,2H), 8.11(d,J=8.4Hz,lH), 8.36(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 216.5-218°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3 . 23 (br- 
s,2H), 3.28(s,3H), 3 . 3 1 - 3 . 4 0 (m , 2H ) , 3 . 5 5 ( br - 1 , 2 H ) , 3.63(br- 
d, 2H) , 4 . 04 (br-d, 2H) , 7 . 6 8 (br - t , 1H ) , 7 . 8 0 (br - t , 1H ) , 

650 



98046PCT 



8.05(d, J = 7.6Hz,lH) , 8 . 06 (d , J= 8 . 4Hz , , 2H) , 8 . 16 (d , J-8 . 4Hz , 1H) , 
8 . 2 8 (s, 1H) , 8.46 (d, J = 8 .4Hz , 2H) , 11 . 02 (br-s, 1H) . 
MS (FAB) m/z 396 (M+H) \ 

FvampiP fiynfhps is of 1 - ( 4 - e th vl n i per a z i n - 1 - vl ) - 3 - f 4 - ( 2 - 

hy^rnxy - VmPt hnx y prnpoxv) Dhpnvl 1 i sncminoline 
rH hyrirochl nride 

OH 




According to the method of Example 7, l-(4- 
ethylpiperazin-l-yl) -3 - ( 4 - hydroxyphenyl ) isoquinoline was 
obtained . 

To the resulting 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - ( 4 - 
hydroxyphenyl) isoquinoline (0.52 g) were added dimethyl 
sulfoxide (5 ml), 2 - (methoxyme thyl ) oxirane (3 ml) and potassium 
carbonate (0.21 g) , and the resulting mixture was reacted in 
a sealed tube at 120°C for 1 day. Water was added to the reaction 
solution, and then it was extracted with ethyl acetate. The 
ethyl acetate layer was washed with water (six times) and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.15 g of 
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the free compound of the title compound as a pale yellow oil. 
Free compound: 

*H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.17 (t, J=7.2Hz, 3H) , 
2.55 (q, J=7.2Hz,2H) , 2 . 7 6 (br - t , 4H ) , 3.43 (s,3H) , 3.55- 
3 . 61 (m, 6H) , 4 . 0 5 -4 . 12 (m, 2H) , 4 . 18 - 4 . 23 (m, 1H) , 

7 . 01 (d, J=9 . 2Hz, 2H) ,7.43 (br- t, 1H) , 7.56 (br- 1, 1H) , 7 . 6 1 ( s , 1H) , 
7 . 76 (d, J=8 . 0Hz, 1H) , 8 . 05 (d, J=8 . 0Hz, 1H) , 8 . 11 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 216.5-218°C (decomp.) 

*H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.33 ( t, J=7 . 2Hz , 3H) , 3.20- 
3 . 26 (m, 2H) , 3 .30 (s, 3H) , 3.33-3.55 (m,6H), 3.62 (br-d, 2H) , 
3 . 94 -4 . 04 (m, 5H) , 7 . 07 (d, J=9 . 0Hz, 2H) , 7 . 57 (br- t, 1H) , 
7.72 (br- t, 1H) , 7 . 96 (d, J=8 . 0Hz, 1H) , 8 . 0 0 (s, 1H) , 
8 . 10 (d, J=8 . 8Hz, 1H) , 8 . 15 (d, J=9 . 0Hz, 2H) , 10.99 (br- s, 1H) . 
MS (FAB) m/z 422 (M + H) + . 

Ry^mplp ^44 Syrt t~hgs -i of 1 ■ f A - pfhy1pipfira7.i n -1 -yl) - 3- (2- 
mPthnyypyri rii n-5-ylM fioqn innl i net 




OMe 
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2 -Methoxy - 5 - tributyls tannylpyridine (1.41 g) and 3- 
bromo-1 - (4 - ethylpiperazin - 1 -yl) isoquinoline ( 0 . 57 g) 
obtained in Example 28-2 were heated under reflux in the 
presence of te trakis triphenylphosphinepalladium ( 0 ) (0.10 g) 
in xylene in nitrogen atmosphere for 30 min. After cooling, 
the reaction solution was filtered and extracted in 2N 
hydrochloric acid. The aqueous layer was washed with ethyl 
acetate twice. The resulting aqueous layer was adjusted to pH 
10 with a 8N aqueous solution of sodium hydroxide, and then 
extracted with ethyl acetate. The extract was washed with a 
10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.38 g of 
the free compound of the title compound as a pale brown powder. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; d (ppm) 1 . 1 6 ( t , J= 7 . 2Hz , 3H) , 

2 . 53 (q, J = 7 . 2Hz, 2H) , 2 . 72 (br - 1 , 4H) , 3 . 57 (br - t , 4H ) , 4.00(s,3H), 

6 . 82 (d, J=8 . 8Hz , 1H) , 7 . 4 3 (br - 1 , 1H) , 7 . 54 (s, 1H) , 7 . 5 5 (br - t , 1H ) , 

7 . 74 (d, J=8 . 0Hz , 1H) , 8.04(d,J=8.4Hz,lH), 

8 . 30 (dd, J=2 .4 , 8 . 8Hz , 1H) , 8.97(d,J=2.4Hz,lH) . 

MS (FAB) m/z 349(M + H) + . 

Kyampl p US .gynf-hpsi r of 1- (4-ft1~hy1pipprflzin-1-y1) - 3- \ 4 - ( 1 - 

hydroxy - 1 -mpfhyl pfhyl ) phenyl ] i snqninol inp 
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4 - (2 -Methyl -1,3- dioxolan- 2 -yl) phenylboric acid (0.41 g) 
and 3-bromo-l- (4 - ethylpiperaz in - 1 -yl) isoquinoline (0.62 g) 
were reacted in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.11 g) in toluene 
(50 ml) and a 10% aqueous solution of sodium carbonate (30 ml) 
in nitrogen atmosphere at 120°C for 30 min . The organic layer 
was separated, washed with brine and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 1 - (4 - ethylpiperazin - 
1 - yl ) - 3 - [4 - (2 -methyl -1,3- dioxolan- 2 -yl ) phenyl] isoquinoline . 

The resulting compound was dissolved in ethyl acetate and 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed with a 10% aqueous solution 
of sodium carbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, to give 0.55 g of l-(4- 
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ethylpiperazin- 1 -yl) -3- ( 4 - acetylphenyl ) isoquinoline as a 
pale brown viscous oil. 

The resulting 1 -( 4 - ethylpiperazin - 1 - yl )- 3 - (4 - 
acetylphenyl) isoquinoline (0.10 g) was dissolved in 
tetrahydrof uran (10 ml) and stirred under ice - cooling , to which 
was then added 3 . 0M methylmagnesium bromide/ ether solution (1.1 
ml) , and the mixture was further stirred for 1 . 5 hr . An aqueous 
solution of saturated ammonium chloride, a 10% aqueous solution 
of sodium carbonate and ethyl acetate were added to the 
resulting mixture, the mixture was stirred. The organic layer 
was separated, and then it was washed with brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.05 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

1 H - NMR ( 4 0 0 MHz , CDC1 3 ) ; <5(ppm) 1 . 17 ( t , J= 7 . 2Hz , 3H ) , 1.63(s,6H), 
2 . 56 ( q , J = 7 . 2Hz , 2H) , 2 . 7 6 (br - 1 , 4H) , 3 . 5 9 ( br - t , 4H ) , 7 .45 (br- 
t,lH) , 7 .56-7 . 61 (m, 3H) , 7.68 (s, 1H) , 7 . 7 8 ( d , J= 8 . 0Hz , 1H ) , 
8 . 07 (d, J = 7 . 6Hz , 1H) , 8 . 14 (d, J=8 . 4Hz , 2H) . 
MS (FAB) m/z 376 (M + H) * . 

FvpmplP ^46 .^ynthpsig of 1 - ( 4 - pf.h v l rnnera zin-l - vl ) - 3- {4 - f N - 
(7 - hydrnyypt-hyi ) rar haTDn y l 1 nhenvl) i snc mi nol ine 

riihyrir nrblnririp. 
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N- (2 -Benzyloxyethyl) - 4 - tributylstannylbenzamide (1.23 
g) and 3-bromo-l- (4 - ethylpiperazin- 1 -yl ) isoquinoline (0.49 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.13 g) in xylene in 
nitrogen atmosphere for 3 hr. After cooling, the reaction 
solution was filtered and concentrated. The resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system) .' The resulting product was 
dissolved in ethyl acetate and extracted with 2N hydrochloric 
acid . The aqueous layer was washed with ethyl acetate , adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, to give 
1- (4-ethylpiperazin-l-yl) -3- {4- [N - (2- 

benzyloxyethyl) carbamoyl] phenyl > i soquinol ine (0.17 g) as a 
pale brown viscous oil . 

The resulting 1- (4-ethylpiperazin-l-yl) -3- {4- [N - (2- 
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benzyloxyethyl ) carbamoyl] phenyl} isoquinoline (0 . 17 g) was 
converted into a hydrochloride in a conventional manner. The 
resulting hydrochloride was dissolved in methanol (10 ml) , 
followed by the addition of 10% palladium/carbon catalyst (0.03 
g) , and the catalytic reduction was conducted at atmospheric 
pressure for 2 days. The catalyst was filtered off, and the 
solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8, and the resulting mixture was 
extracted with ethyl acetate . The extract was washed with brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.05 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.17(t,J = 7.2Hz,3H) , 
2 . 5 6 (q, J=7 . 2Hz ,2H), 2.76(br-t,4H), 2.84(br-s,lH), 3.58 (br - 
t,4H), 3 . 65 (br-q, 2H) , 3 . 8 5 ( t , J- 5 . 0Hz , 2H ) , 6 . 8 8 ( t , J= 5 . 6Hz , 1H ) , 
7 . 48 (br- t, 1H) , 7 . 5 8 (br - t , 1H ) , 7.69(s,lH), 7 . 7 5 ( d , J=7 . 6Hz , 1H) , 
7.87(d,J=8.4Hz,2H), 8 . 0 6 ( d , J= 8 . 0Hz , 1H ) , 8 . 19 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p. ; 154-155°C 
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X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.3 3 (t, J=7.2Hz, 3H) , 3.20- 
3.27(m,2H), 3.32-3.40(m,4H) , 3 . 51 - 3 . 57 (m, 4H) , 3 . 64 (br - d, 2H) , 
4 . 02 (br-d, 2H) , 7 . 65 (br- 1 , 1H) , 7 . 78 (br- 1, 1H) , 8 . 00 - 8 . 03 (m, 3H) , 
8 . 14 (d, J=8 . 4Hz ,1H), 8 .22 (s, 1H) , 8 . 29 (d, J=8 . 4Hz, 2H) ,' 
8 . 58 ( t, J=5 . 6Hz, 1H) , 1 0 . 9 6 (br - s , 1H) . 
MS (FAB) m/z 405(M+H) + . 

F.vampl ft ^47 Synthpsi s Of 1 - ( 4 - ftthyl pippra?in-1 - yl ) - ^ - f 4 - fW- 
(2 -hyd rnvypthyl ) siil famnyl ) phenyl \ i snqinnnl j tip 

di hydrochl pride 



N - ( 2 - Benzyloxyethyl ) 4 - 
tr ibutyls tanny Ibenzenesul f onamide (0.92 g) and 3-bromo-l- 
(4 - ethylpiperazin- 1 -yl) isoquinoline (0.42 g) were heated 
under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.09 g) in xylene in 
nitrogen atmosphere for 45 min. After cooling, the reaction 
solution was filtered and concentrated. The residue was 
purified by silica gel column chromatography 
( chloroform/me thanol system) . The resulting product was 
dissolved in ethyl acetate and extracted with 2N hydrochloric 
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acid. The aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, to give 
1- (4-ethylpiperazin-l-yl) -3- {4 - [N- ( 2 - 

benzyloxyethyl) sulfamoyl] phenyl} isoquinoline (0.34 g) as a 
pale brown oil. 

The resulting 1- (4-ethylpiperazin-l-yl) -3- {4- [N- (2- 
benzyloxy ethyl ) sulfamoyl] phenyl} isoquinoline (0.34 g) was 
converted into a hydrochloride in a conventional manner. The 
resulting hydrochloride was dissolved in methanol (20 ml) , 
followed by the addition of 10% palladium/carbon catalyst (0 . 08 
g) , and the catalytic reduction was conducted at atmospheric 
pressure for 2 days. The catalyst was filtered off, and the 
solvent was evaporated. Water was added to the resulting 
residue, to which was then added sodium carbonate to adjust the 
resulting solution to pH 8 , and the resulting mixture was 
extracted with ethyl acetate . The extract was washed with brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , give 0 . 19 g of the 
free compound of the title compound as a pale brown amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

2 . 57 (q, J=7 . 2Hz, 2H) , 2.77 (br- t, 4H) , 3 . 1 6 (br - q , 2H) , 3.60 (br- 
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t,2H), 3.72 (t, J=5.0Hz,2H) , 4 . 9 3 ( t , J= 5 . 8Hz , 1H ) , 7 . 5 3 (br - t , 1H ) , 
7 . 64 (br- t, 1H) , 7 .76 (s, 1H) , 7 . 82 (d, J=8 . 8Hz, 1H) , 

7 . 9 6 (d, J=8 .4Hz, 2H) , 8 . 10 (d, J-7 . 6Hz, 1H) , 8 . 3 2 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p. ; 136-138. 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 2 . 84 (br- 
q,2H), 3.21-3.28(m,2H) , 3 . 34 - 3 . 41 (m, 2H) , 3 . 3 9 ( t , J= 6 . 4Hz , 2H ) , 
3 . 51 (br- t, 2H) , 3.63 (br-d, 2H0, 4 . 04 (br-d, 2H) , 7 . 67 (br- t, 1H) , 
7 . 71 (br- 1, 1H) , 7.79(br-t,lH), 7.93(d,J=8.6Hz,2H), 
8 . 04 (d, J=8 . 0Hz , 1H) , 8 . 16 (d, J=8 . 4Hz, 1H) , 8 . 2 4 (s , 1H) , 
8 . 40 (d, J=8 . 6Hz , 2H) , 1 0 . 6 9 (br - s , 1H ) . 
MS (FAB) m/z 441(M+H)\ 

F.y^mpl <=> ~H4fi Synfhpsi r of 1 - ( 4 - e thy 1 p j pgr a z i n - 1 -yl ) - ^ - [4 - M - 
hyfirny ypl-hyl )phPTiy1 1 i soquinnl i np d i hyd rnrh 1 or i d p or rnmpnnnd 
i ripriti f i pd by thp following analytical data and synrh^f-ir 
prnrpdurps 

OH 
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1- (4 -Ethylpiperazin- 1-yl) -3- (4- 
acetylphenyl) isoquinoline (0.20 g) obtained as an intermediate 
in Example 345 was dissolved in methanol (20 ml) , followed by 
the addition of sodium borohydride until the starting material 
disappeared on TLC. The solvent was evaporated, and to the 
resulting residue were added water and a 8N aqueous solution 
of sodium hydroxide to adjust the resulting solution to pH 10, 
which was then extracted with ethyl acetate. Then, the extract 
was washed with a 10% aqueous solution of sodium carbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chlorof orm/methanol system) , to 
give 0.13 g of the free compound of the title compound as a pale 
brown amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 
1.54(d,J=6.4Hz,3H), 2.43(br-s,lH), 2.55(q,J-7.2Hz,2H), 
2.74(br-t,4H), 3.57(br-t,4H), 4.95(q,J=6.4Hz,lH), 7 . 45 (br- 
t,lH), 7.47<d,J=8.4Hz,2H), 7.58(br-t,lH), 7.67(s,lH), 
7.7 7 (d, J= 8.0Hz, 1H) , 8.0 6 (d, J=8.4Hz, 1H) , 8.14 ( d , J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprec ipi ta ted 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride: 
m.p.; 135.5-136°C 

1 H - NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.33(t,J=7.2Hz,3H), 
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1 . 37 (d, J-6 . 4Hz , 3H) , 3 . 2 0 - 3 . 27 (m, 2H) , 3 . 3 2 - 3 . 3 9 (m, 2H) , 

3.51(br-t,2H) , 3 . 6 3 (br - d , 2H ) , 4 . 01 (br-d, 2H) , 

4.7 9 (q, J= 6.4Hz, 1H) , 7.47 ( d , J= 8 . 4Hz , 2H ) , 7 . 6 1 (br - t , 1H) , 

7 .74 (br- t, 1H) , 7 . 99 (d, J=8 . 4Hz, 1H) , 8 . 0 7 (s, 1H) , 

8 . 12 (d, J»8 . 0Hz ,1H), 8.15(d,J=8.4Hz,2H), 1 0 . 7 9 (br - s , 1H ) . 

MS (FAB) m/z 362 (M+H)*. 

F.YampI p 14 9 SynthftRi r of 1 - ( 4 - pthylpippra?in - 1 -yl) - 3 - \ 4 - 
(propyl Riil fnnyl ) phenyl ] i sngin nnlinp rii hyrirorhl oririfi 



(4 -Tributylstannylphenyl) propyl sul f one (1.24 g) and 
3-bromo-l- ( 4 - e thylpiperazin - 1 - yl ) isoquinol ine (0.54 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.15 g) in xylene in 
nitrogen atmosphere for 1 day. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, which 
was then extracted with ethyl acetate. The extract was washed 
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with a 10% aqueous solution of sodium carbonate and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.6 0 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; (5 (ppm) 1.01(t,J=7.2Hz,3H), 

1 . 18 ( t, J = 7 . 2Hz ,3H), 1.77 -1. 83 (m, 2H) , 2 . 56 (q, J=7 . 2Hz, 2H) , 

2 .77 (br-t, 4H) , 3 . 09 - 3 . 13 (m, 2H) , 3 . 59 (br - t , 4H) , 7 . 54 (br - 1 , 1H) , 
7 . 62 (br- t, 1H) , 7 . 8 3 (br - d , 1H) , 7.98(d,J=8.8Hz,2H), 8.10 (br- 
d, 1H) , 8 . 35 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 240.5-242°C (decomp.) 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 0.94(t,J = 7.4Hz,3H) , 

I . 34 ( t , J=7 . 2Hz, 3H), 1.55-1. 65 (m,2H), 3.20-3.27(m,2H), 3.28- 
3 .40 (m, 4H) , 3.50-3.64(m,4H), 4.03 (br-d, 2H) , 7 . 6 8 ( br - t , 1H ) , 

7 . 80 (br- t, 1H) , 8.02(d,J=8.4Hz,2H), 8.05(d,J=7.6Hz,lH), 
8 . 16 (d, J=8 . 4Hz , 1H) , 8.28(s,lH), 8.47(d,J=8. 4Hz, 2H) , 

II . 25 (br- s, 1H) . 

MS ( FAB ) m/z 424 (M+H)*. 

Example 3 50 S ynthpsi s n f 1 - ( 4 - pthy 1 pi ppra 7. i n - 1 - yl ) - 1 - ( 4 - 
[ ( 3 • mfi thoxypr opy 1 ) sul f onyl ] phenyl } i snqn inn linp 
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(4 -Tributylstannylphenyl) (3 -me thoxypropyl ) sulf one 
(1.70 g) and 3 -bromo- 1 - (4 - e thylpiperazin - 1 -yl) isoquinoline 
(0.93 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.20 g) in xylene in 
nitrogen atmosphere for 1 day. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate and 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide, 
which was then extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.87 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (40 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 1.99- 
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2 . 0 6 (m, 2H) , 2 . 57 (q, J=7 . 2Hz , 2H) , 2.77 (br-t, 4H) , 3.22- 
3.26(m,2H), 3.28(s,3H), 3 .44 (t, J=6 . 2Hz, 2H) , 3.61 (br-t, 4H) , 
7 . 53 (br-t, 1H) , 7 . 6 4 (br - 1 , 1H) , 7 .78 (s, 1H) , 7 . 84 (d, J = 8 . 0Hz, 1H) , 
7 . 9 9 (d, J=8 . 6Hz , 2H) , 8 . 11 (d, J=8 . 4Hz, 1H) , 8 . 3 5 (d, J=8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 177 . 5-18 0°C 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5 (ppm) 1 . 33 ( t v J-7 . 2Hz , 3H) ff 1.76- 

1 . 83 (m, 2H) , 3 . 18 (s, 3H) , 3 . 2 1 - 3 . 2 8 (m, 2H) , 3 . 3 3 - 3 . 3 9 (m, 6H) , 

3 .53 (br- t, 2H) , 3 . 64 (br - d , 2H) , 4 . 04 (br - d , 2H) , 7 . 6 8 (br- t , 1H) , 

7.80(br-t,lH), 8 . 03 (d, J=8 . 8Hz ,2H), 8 . 05 (d, J=8 . 0Hz , 1H) , 

8 . 17 (d, J=8 . 0Hz , 1H) , 8 . 2 9 (s, 1H) , 8 . 47 (d, J=8 . 8Hz, 2H) , 

10 . 85 (br-s, 1H) . 

MS (FAB) m/z 454 (M+H)*. 

FlvampIP ^51 Synth^si a of 1 - (4 >Pthy1 pippra?in-1 -yl ) - 1 - \ A - (7 - 
hydroxypfhyl ) phenyl ] i snqn innlinp rH hyrirorhl oridp 
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4 - (2 -Benzyloxyethyl) phenylboric acid (0.40 g) and 3- 
bromo-1- (4 - ethylpiperazin- 1 -yl ) isoquinoline (0 . 65 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.09 g) in toluene 
(50 ml) and a 10% aqueous solution of sodium carbonate (30 ml) 
in nitrogen atmosphere for 1 hr. To the mixture was 
additionally added 4 - (2 - benzyloxyethyl) phenylboric acid (0.40 
g) , and the mixture was heated under reflux for 1.5 hr . 4- 
( 2 - Benzyloxyethyl ) phenylboric acid (0.40 g) was again added, 
and the mixture was heated under reflux overnight. The organic 
layer was separated, and it was extracted with 2N hydrochloric 
acid twice. The resulting aqueous layer was washed with ethyl 
acetate, adjusted to pH 10 with a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and then dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system, and then ethyl 
acetate/acetone system), to give 1 -( 4 - ethylpiperazin - 1 - yl ) - 
3 - [4 - (2 -benzyloxyethyl) phenyl] isoquinoline (0.48 g) as a 
colorless viscous oil. 

The resulting 1- (4 - ethylpiperazin - 1 - yl ) -3- [4- (2- 
benzyloxyethyl ) phenyl ] isoquinoline (0.46 g) was converted 
into a hydrochloride in a conventional manner. The resulting 
hydrochloride was then dissolved in methanol (50 ml) , followed 
by the addition of 10% palladium/carbon catalyst (0.10 g) , and 
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the catalytic reduction was conducted at atmospheric pressure 
overnight. The catalyst was filtered off, while the solvent 
was evaporated. Water was added thereto, followed by the 
addition of a IN aqueous solution of sodium hydroxide to adjust 
to pH 8, and then the mixture was extracted with ethyl acetate. 
The extract was washed with brine, dried over magnesium sulfate, 
and evaporated. The solvent was evaporated, and the resulting 
residue was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.24 g of the free 
compound of the title compound as a pale brown viscous oil. 
Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; <5 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 

2.56 (q, J=7 . 2Hz, 2H) , 2 . 7 6 (br - t , 4H ) , 2 . 94 ( t, J-6 . 6Hz, 2H) , 

3.5 9(br-t,4H) , 3 . 9 1 ( t , J = 6 . 6Hz , 2H ) , 7.34 ( d , J- 8 . 4Hz , 2H) , 

7 .46 (br-t, 1H) , 7 . 59 (br- t, 1H) , 7.68(s,lH), 7 . 7 9 ( d , J- 8 . 0Hz , 1H) , 

8 . 08 (d, J=8 . 4Hz , 1H) , 8 . 12 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tal 1 i zed 
from ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 134 - 136°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.33(t,J=7.2Hz,3H) , 

2 . 79 (t, J-7 . 0Hz, 2H) , 3 . 19 - 3 . 2 6 (m,-2H) , 3 . 3 0 - 3 . 3 8 (m , 2H) , 

3 . 55 (br- 1 , 2H) , 3 . 6 2 ( br - d , 2H ) , 3 . 6 5 ( t , J=7 . 0Hz , 2H ) , 3 . 9 9 (br- 
d, 2H) , 7 . 36 (d, J=8 .4Hz, 2H) , 7 . 6 0 ( br - t , 1H ) , 7 . 7 4 (br - t , 1H) , 
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7 . 9 8 (d, J=8 . OHz, 1H) , 8.05 (s, 1H) , 8 . 11 (d , J= 8 . 4Hz , 2H) , 
8.11(d, J=8.4Hz,lH) , 11.12 (br-s, 1H) . 
MS ( FAB) m/z 362 (M+H)*- 

Fvpmpi e> gy^hPsifi of n - M-pfhvlninerazinO -vl ) -3- [4- (3- 

hyrirnxyprnpyl \ snl fnnyl ph e nyl ] i snqn inol 1T1P d i h vd roch 1 Pride 



(4 -Tributylstannylphenyl) (3 -benzyloxypropyl) sulf one 
(5.78 g) and 3 -bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline 
(2.13 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.58 g) in xylene in 
nitrogen atmosphere for 7 hr . After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate and 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide, 
which was then extracted with ethyl acetate. The extract was 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
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chromatography ( chloroform/me thanol system), to give l-(4- 
ethylpiperazin - 1 -yl ) -3- [4- (3- 

benzyloxypropyl) sulf onylphenyl] isoquinoline (2.56 g) as a 
pale brown amorphous. 

The resulting 1- (4 - ethylpiperazin- 1 -yl ) -3- [4- (2- 
benzyloxyethyl ) sulf onylphenyl] isoquinoline (2 . 56 g) was 
converted into a hydrochloride in a conventional manner. The 
resulting hydrochloride was then dissolved in methanol (50 ml) , 
followed by the addition of 10% pal ladium/ carbon catalyst (0.07 
g) , and the catalytic reduction was conducted at atmospheric 
pressure overnight. The 10% palladium/carbon catalyst (0.05 
g) was additionally added thereto, and the catalytic reduction 
was conducted at atmospheric pressure for 1 day. The catalyst 
was filtered off, while the solvent was evaporated. Water was 
added to the resulting residue, followed by the addition of a 
IN aqueous solution of sodium hydroxide to adjust to pH 8, and 
the mixture was extracted with ethyl acetate. The extract was 
washed with brine and dried over magnesium sulfate . The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (chlorof orm/methanol system) , to 
give 1.23 g of the free compound of the title compound as a pale 
yellow amorphous. 
Free compound : 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 18 ( t, J=7 . 2Hz , 3H) , 1.98- 
2 . 0 5 (m, 2H) , 2 . 5 6 (q, J = 7 . 2Hz , 2H) , 2 . 7 6 (br - t , 4 H ) , 3 . 27 - 
3.31(m,2H), 3.59(br-t,4H) , 3 . 7 5 ( t , J = 6 . 0Hz , 2H ) , 7 . 53 (br - 1 , 1H) , 
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7.64 (br- t, 1H) , 7 . 77 (s, 1H) , 7.83 (d, J=7 . 6Hz , 1H) , 

7 . 9 9 (d, J=8 . 4Hz , 2H) , 8.09 (d, J=8 .4Hz, 1H) , 8.34 (d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/ether , to give the title compound as yellow 
needles . 
Hydrochloride: 
m.p.; 213-215°C (decomp.) 

2 H-NMR (4 0 0MHz, DMS0-d 6 ) ; <5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 1.67- 
1.74(m,2H), 3 . 22 -3 . 28 (m, 2H) , 3 . 33 - 3 . 44 (m, 6H) , 3 . 51 (br - t , 2H) , 
3.64 (br-d, 2H) , 4.05 (br-d, 2H) , 7.68 (br- t, 1H) , 7 . 8 0 (br - t , 1H) , 
8 . 0 2 (d, J=8 . 4Hz , 2H) , 8 . 05 (d, J=8 . 0Hz, 1H) , 8 . 17 (d, J»8 . 8Hz , 1H) , 
8.29 (s,lH) , 8.47 ( d , J= 8 . 4Hz , 2H ) , 10.68 (br-s, 1H) . 
MS (FAB) m/z 439 (M+H)*. 

Kvampl p> 3 5 3 fiyn t.hfis is of 1 - (4-ethy1pippra7in-1 -yl) - ^ - [4 - (N- 
propyl snl f^mnyl ) phenyl ] i soqiii nnlinp di hydronhl ori rie 



N - Propyl - 4 - tr ibu tyl s tannyl benzene sul f onamide (1.05 g ) 
and 3 - bromo - 1 - ( 4 - ethylpiperazin - 1 - yl ) isoquinoline (0.46 g ) 
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were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.41 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

2 H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 89 ( t, J=7 . 2Hz, 3H) , 

1 . 18 (t, J=7 . 2Hz, 3H), 1.52(tq,J=7.2,7.2Hz,2H), 

2 . 57 (q, J=7 . 2Hz, 2H) , 2.77 (br-t, 4H) , 2 . 97 (q, J = 7 . 2Hz, 2H) , 

3 . 6 0 (br- t, 4H) , 4 . 3 8 (br - t , 1H) , 7 . 52 (br - t , 1H) , 1 . 63 (br - t , 1H) , 

7 .77 (s, 1H) , 7 . 83 (d, J=8 . 4Hz, 1H) , 7 . 9 5 ( d , J= 8 . 4 Hz , 2H ) , 

8.10(d,J=8.4Hz,lH), 8.31(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with e thanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p.; 226 . 5 - 227 . 5°C (decomp.) 

'H-NMR (4 00MHz ( DMSO-d 6 ) ; 6 (ppm) 0.81(t,J=7.2Hz,3H) , 

1 . 33 <t, J = 7 . 2Hz, 3H) , 1 . 4 0 (tq, J = 7 . 2Hz, 2H) , 2.74 (br-q, 2H) , 

3 . 22 -3 . 28 (m, 2H) , 3 . 3 2 - 3 . 41 (m, 2H) , 3 . 5 0 (br - t , 2H ) , 3 .64 (br- 

d, 2H) , 4 . 0 5 (br-d, 2H) , 1 . 65 - 4 . 7 0 (m, 2H) , 7 . 7 9 (br - 1 , 1H) , 

7.91(d,J=8.8Hz,2H), 8.03(d,J=8. 0Hz, 1H) , 8 . 1 6 ( d , J= 8 . 4Hz , 1H ) , 

8 . 24 (s, 1H) , 8 . 40 (d, J=8 . 8Hz , 2H) , 10.56 (br- s, 1H) . 

MS (FAB) m/z 439 (M+H)*. 

Kvamplp 3l5A Synthesi s of 1 - (4 - ethylpipera z i n = 1 -yl ) - 3 - {4 - [N - 

( 7 -mpfhnyypfhyl ) an 1 famny l ] phenyl \ i snqn innl itip 
r\ i by^rnrhl ori de 




N - (2-Methoxyethyl) -4- 
tributyls tannylbenzenesulf onamide (1.07 g) and 3-bromo-l- 
(4 - ethylpiperazin- 1 -yl) isoquinoline (0.45 g) were heated 
under reflux in the presence of 

tetrakis tr ipheny lphosphinepal ladium ( 0 ) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
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filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.43 g of 
the free compound of the title compound as a pale brown 
amorphous. 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

2 . 57 (q, J=7 . 2Hz, 2H) , 2.77 (br- t, 4H), 3 . 17 ( dt , J= 5 . 0 , 6 . 0Hz , 2H) , 

3.28(s,3H), 3 .43 (t, J=5 . 0Hz, 2H) , 3 . 6 0 (br - t , 4H ) , 

4 . 87 ( t, J=6 . 0Hz, 1H) , 7 . 52 (br - 1 , 1H) , 7 . 6 3 (br - t , 1H) , 7 .77 (s, 1H) , 
1 . 84 (d, J=8 . 0Hz , 1H) , 7 . 9 5 (d, J=8 . 4Hz, 2H) , 8 . 1 0 ( d , J= 9 . 2Hz , 1H) , 
8 .31 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 222-224°C (decomp.) 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; 5 (ppm) 1-. 34 { t , J=7 . 2Hz , 3H) , 

2.95(dt,J = 5.8Hz,2H), 3 . 18 (s f 3H) , 3.20-3.27 (m,2H), 

3 . 33 (t, J=5 . 8Hz, 2H) , 3 . 3 6 (br - t , 2H) , 3 . 5 6 (br - 1 , 2H) , 3 . 63 (br- 
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d, 2H) , 4 . 04 (br-d, 2H) , 7.67 (br-t, 1H) , 7.79 (br-t, 1H) , 

7 . 84 (t, J=5 . 8Hz, 1H) , 7 . 93 (d, J=8 . 4Hz, 2H) , 8 . 03 (d, J = 7 . 6Hz, 1H) , 

8 . 16 (d, J=8 . 0Hz ,1H), 8 . 2 4 (s, 1H) , 8 . 4 0 ( d , J= 8 . 4Hz , 2H ) , 

11 . 09 (br-s, 1H) . 

MS (FAB) m/z 455(M+H) + . 

Kvam plp ^SS fiynt-hpsi s of 1 - (4 - pthyl pippra7in»1 -yl ) - ^ - f 4 - ( 1 - 
f 1 nor op ropy 1 ) an 1 fnnyl phenyl ] i soqu innl inft d i hyd rnrhl oridp 




Die thylaminosul f ur trif luoride (DAST, 0.14 ml) was added 
to anhydrous methylene chloride (3 ml), and the resulting 
mixture was stirred at -78°C in nitrogen atmosphere, to which 
was then added a solution of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - 
[4 - (3 - hydroxypropyl ) sul fonyl phenyl ] isoquinoline (0.31 g) 
obtained in Example 352 in methylene chloride (5 ml) , and the 
mixture was further stirred f or 6 hr . DAST (0 . 09 ml) was further 
added thereto, and the resulting mixture was further stirred 
overnight . The bulk temperature was raised to room temperature . 
The reaction solution was diluted with chloroform, followed by 
the addition of a 10% aqueous solution of sodium carbonate. The 
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organic layer was separated, and then it was washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.23 g of 
the free compound of the title compound as a pale brown viscous 
oil . 

Free compound : 

'H-NMR (4 00MHz , CDCI3) ; <5 (ppm) 1 . 18 ( t , J= 7 . 2Hz , 3H) , 2.11- 
2.2 6 (m,2H) , 2.5 6 (q , J = 7 . 2Hz , 2H) , 2.7 7 (br-t,4H) f 3.26- 
3 . 30 (m, 2H) , 3.60 (br-t, 4H) , 4 . 53 (dt , J=5 . 6 , 4 6 . 8Hz, 2H) , 

7.53 (br-t, 1H) , 7.64 (br-t, 1H) , 7 . 77 (s, 1H) , 7 . 83 (d, J=8 . 0Hz , 1H) , 
7 . 99 (d, J=8 . 4Hz, 2H) , 8 . 1 0 (d , J= 8 . 4Hz , 1H) , 8 . 36 (d, J-8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as pale yellow 
needles . 
Hydrochloride : 
m.p.; 224-225°C (decomp.) 

X H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.33(t,J = 7.2Hz,3H), 1.90- 
2.04(m,2H), 3 . 2 2 - 3 . 2 8 (m , 2H ) , 3.32-3.41(m,2H), 3.44- 

3.54 (m,4H), 3.64(br-d,2H), 4.05(br-d,2H), 

4.50(dt,J=6.0,46.8Hz,2H), 7 . 6 9 (br - t , 1H ) , 7 . 8 1 (br - t , 1H ) , 
8 . 0 3 - 8 . 0 6 (m, 3H) , 8 . 17 ( d , J= 8 . 4Hz , 1H ) , 8 . 3 0 (s , 1H) , 
8.48(d,J=8.4Hz,2H), 1 0 . 6 2 ( br - s , 1H ) . 
MS ( FAB ) m/z 442 (M+H) \ 

F.xampl e ^ 5 6 Syn LhjELS is of 1-(4-e thy 1 p i ppra zin- 1 - yl ) - 3- [4- 

675 



98046PCT 



3 
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• 2HC1 




Pyrrolidine 4 - tributylstannylbenzenesulf onamide (1.17 
g) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.64 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.09 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid. The aqueous 
layer was washed with ethyl acetate. Then, it was adjusted to 
pH 10 by a 8N aqueous solution of sodium hydroxide, extracted 
with ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (toluene/acetone system) , 
to give 0.47 g of the free compound of the title compound as 
a pale brown amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H), 1.76- 
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1.7 9 (m, 4H) , 2 . 57 (q, J=7 . 2Hz, 2H) , 2 . 77 (br - t , 4H) , 3.28- 
3 .31 (m, 2H) , 3 . 60 (br- 1, 4H) f 7 . 52 (br- t , 1H) , 7 . 64 (br- t , 1H) , 
7 .77 (S, 1H) , 7 . 8 3 (d, J=8 . 0Hz, 1H) , 7 . 92 (d, J=8 . 6Hz, 2H) , 
8 . 10 (d, J=8 . 4Hz , 1H) , 8 . 3 2 <d, J=8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 238.5-240°C (decomp.) 

l H - NMR ( 4 0 0 MHz , DMSO - d 6 ) ; 6 (ppm) 1.34(t,J=7.2Hz,3H), 1.65- 
1.68(m,4H), 3.18-3.27 (m, 6H) , 3 . 3 2 - 3 . 4 0 (m, 2H ) , 3 . 5 6 (br - 1 , 2H) , 
3 . 63 (br-d, 2H) , 4 . 0 2 ( br - d , 2H ) , 7.68 (br- 1, 1H) , 7.80 (br- 1, 1H) , 
7.94(d,J=8.8Hz,2H), 8 . 05 (d, J=7 . 6Hz, 1H) , 8 . 16 (d, J=8 . 8Hz , 1H) , 
8.27(s,lH), 8.45 ( d , J= 8 . 4Hz , 2H ) , 11.17 (br-s, 1H) . 
MS ( FAB ) m/z 451(M+H) + . 

Fvampl p> ^ S7 .^ynthPRi r of l-^-prhylpippr^TiTn-l-yll-^-fA-fftr- 
pthyl smJ f ^mny l ) phenyl 1 i snqui nnlinfi d ihydronhl or i de 




N - Ethyl -4 - tributylstannylbenzene sulfonamide (1.05 g) 
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and 3 -bromo- 1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (0.61 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.09 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give the free 
compound of the title compound (0.49 g) as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 14 ( t , J = 7 . 2Hz , 3 H ) , 
1 . 18 (t, J»7 . 2Hz, 3H) , 2 . 57 (q, J=7 . 2Hz , 2H) , 2.77(br-t,4H), 
3.07(dq,J=6.0,7.2Hz,2H), 3 . 6 0 ( br - t , 4H ) , 4 . 3 0 ( t , J= 6 . OH z , 1H ) , 
7 . 52 (br- t, 1H) , 7 . 6 3 (br - t , 1H) , 7 .77 (s, 1H) , 7 . 83 (d, J=8 . 8Hz, 1H) , 
7.95(d,J=8.4Hz,2H), 8.10(d,J=8.4Hz,lH), 8.31(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta t ed 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

678 



98046PCT 



m.p. ; 147-149°C 

*H-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 0 0 ( t , J = 7 . 2Hz , 3H) , 

1.33 ( t, J=7 . 2Hz , 3H) , 2.79-2.86(m,2H), 3.21-3.27 (m, 2H) , 3.32- 

3 .4 (m, 2H) , 3 . 53 (br- t, 2H) , 3 . 63 (br-d, 2H) , 4 . 04 (br-d, 2H) , 

7 . 64 -7 . 6 9 (m, 2H) , 7.79 (br- 1, 1H) , 7 . 9 2 (d, J=8 . 4Hz , 2H) , 

8.03(d,J=7.6Hz,lH), 8 . 16 (d, J=8 . 4Hz , 1H) , 8 . 2 4 (s, 1H) , 

8 .41 (d, J-8.4HZ, 2H) , 10.86 (br-s, 1H) . 

MS (FAB) m/z 425 (M+H)*. 

F-vampI p ^Sft ^ynthpsi r of 1 - (4 -Pthylpipfira7in - 1 -yl ) - 1 - \d - (JLz 
mpfhyl -M-prnpyl an 1 famoyl ) phenyl 1 i snqni nnl itip 
r\ i hyc\ rnrh 1 or t rif> 




N- Methyl -N -propyl - 4 - tribu ty Is tannylbenz ene sulfonamide 
(2.00 g) and 3 -bromo- 1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline 
(0.64 g) were heated under reflux in the presence of 
tetraki s triphenylphosphinepalladium ( 0 ) (0.15 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
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resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.56 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0.95(t,J=7.2Hz,3H) , 

1.18 (t, J= 7.2Hz, 3H) , 1.59(tq, J = 7 . 2 , 7 . 2Hz , 2H) , 

2 . 57 (q, J=7 . 2Hz ,2H), 2. 75-2. 78(7 7H), 3.01 (t, J=7 . 2Hz, 2H) , 

3.60 (br- t, 4H) , 7.52 (br- t, 1H) , 7 . 6 3 (br - t , 1H ) , 7 . 7 7 (s, 1H) , 

7 . 8 3 (d, J=8 . 0Hz , 1H) , 7 . 87 (d, J-8 . 6Hz , 2H) , 8 . 10 (d , J-8 . 0Hz , 1H) , 

8 . 18 (d, J-8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 199 . 5 - 200 . 5°C (decomp.) 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; 5 (ppm) 0.86(t,J = 7.2Hz,3H), 

1 . 34 ( t , J=7 . 2Hz ,3H), 1 . 5 0 ( tq , J=7 , 2 , 7 . 2Hz , 2H ) , 2 . 70 (s, 3H) , 

2 . 95 ( t , J=7 . 2Hz , 2H) , 3 . 2 0 - 3 . 2 7 (m , 2H ) , 3.32-3.40(m,2H), 

3 . 56 (br- t, 2H) , 3 . 6 3 (br - d , 2H) , 4 . 02 (br - d , 2H ) , 7 . 6 8 (br - t , 1H) , 
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7 . 8 0 (br- 1, 1H) , 7 . 9 0 (d, J = 8 . 8Hz, 2H) , 8 . 0 5 (d, J=7 . 6Hz, 1H) , 
8.16 (d, J=8 .4Hz, 1H) , 8 .26 (s, 1H) , 8.44 ( d , J= 8 . 4Hz , 2H) , 
11 .18 (br-s, 1H) . 
MS (FAB) m/z 453 (M+H)*. 

Kvampi g 3SQ Synthesi s of 1 - f 4 - ef.hylpiperaz in - 1 -yl ) - 3 - [4 - 

(JtLJBLzjdj ^t-Vtyl Rn1 f^mnyl ) phenyl 1 i snqn innl inp d i hydrochl nridp 



N, N- Diethyl - 4 - tributyl stannylbenz ene sulfonamide (1.29 
g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.55 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0 ) (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
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resulting residue was purified by silica gel column 
chromatography (chloroform/me thanol system) , to give 0.48 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound : 

X H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 17 ( t, J=7 . 2Hz , 6H) , 

1 . 18 (t , J = 7 . 2Hz, 3H) , 2 . 57 (q, J = 7 . 2Hz , 2H) , 2.77 (br- t, 4H) , 

3 . 28 (q/j-7 . 2Hz, 4H) , 3.60 (br- 1, 4H), 7 . 52 (br - t , 1H) , 7.63 (br- 

t, 1H) , 7 . 7 6 (s, 1H) , 7 . 83 (d, J=8 . 8Hz, 1H) , 7 . 90 <d, J=8 . 4Hz, 2H) , 

8.10 (d, J- 8.4Hz, 1H) , 8 . 2 9 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 210-212°C (decomp.) 

^-NMR (4 0 0MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 07 ( t , J = 7 . 2Hz , 6H ) , 

I . 34 <t, J«7 . 2Hz, 3H) , 3 . 1 8 - 3 . 2 6 (m, 6H ) , 3 . 3 2 - 3 . 3 9 (m, 2H) , 

3 . 56 (br- 1, 2H) , 3.62 (br-d, 2H) , 4 . 02 (br - d , 2H ) , 7 . 67 (br- t, 1H) , 
7 . 79 (br- t, 1H) , 7 . 92 (d, J=8 . 8Hz, 2H) , 8 . 04 (d, J=8 . 0Hz, 1H) , 
8 . 16 (d, J-8 . 4Hz, 1H) , 8 . 25 (s , 1H) , 8 . 4 1 ( d , J= 8 . 8Hz , 2H) , 

II . 22 (br- s, 1H) . 

MS (FAB) m/z 453 (M+H) * . 

Rxampl p 360 .^ynthps is of 1 - ( 4 - fithyl piperazin-1 - yl) - 3- f 4 - fN - 

( 1 - mfi thy 1 propyl ) rii 1 famnyl ] phenyl } i soquinol inp 
d i hydrochl or i fle 
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N- (1-Methylpropyl) -4- 
tributylstannylbenzenesulf onamide (0.98 g) and 3-bromo-l- 
(4 -ethylpiperazin- 1 -yl) isoquinoline (0.42 g) were heated 
under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.36 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 
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: H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 0.8 3 ( t , J = 7 . 2Hz , 3H) , 

1 . 0 6 (d, J=6 . 4Hz, 3H), 1 . 17 { t , J = 7 . 2Hz , 3H) , 1 . 3 9 - 1 . 47 (m , 2H) , 

2 .56 (q, J = 7 .2Hz, 2H) , 2 .76 (br-t, 4H) , 3 . 2 8 - 3 . 3 4 (m , 1H) , 

3.59 (br-t, 4H) , 4 .75 (d, J=8 . OHz, 1H) , 7.51 (br-t, 1H) , 7.61 (br- 

t, 1H) , 7 .76 (s, 1H) , 7 . 80 (d, J=8 . 0Hz, 1H) , 7 . 98 (d, J=8 . 8Hz, 2H) , 

8 . 09 (d, J=8 . OHz , 1H) , 8 . 31 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder. 

Hydrochloride : 
m.p.; 155-156°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 0 . 7 4 ( t , J = 7 . 2 Hz , 3H) , 

0 . 90 (d, J=6 . 4Hz, 3H), 1.30-1. 37 (m,5H), 3.08-3.27(m,3H), 3.33- 

3 . 40 (m, 2H) , 3 . 54 (br - t , 2H ) , 3 . 6 3 (br - d , 2H ) , 4 . 04 (br - d , 2H ) , 

7 . 62 (d, J=7 . 6Hz, 1H) , 7 . 6 7 (br - t , 1H) , 7 . 7 9 ( br - t , 1H ) , 

7.93(d,J=8.4Hz,2H), 8.03(d,J=8. 4Hz, 1H) , 8 . 1 5 (d , J = 8 . OHz , 1H) , 

8.25 (s, 1H) , 8.40(d,J=8.4Hz,2H), 10.95(br-s,lH). 

MS (FAB) m/z 453(M+H)\ 

Ex amp 1 e> ^ 1 Rynthftsi s of 1 - (4 -Pthylpipprazi n • 1 - yl) -1- [4- (N« 
methyl ^nl famnyl ) phenyl] i snqu inol ~i ne di hyrirochl nri c\ f> 
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N - Methyl - 4 - tribu tyls tannyl benzene sulfonamide (1.23 g) 
and 3-bromo-l- (4 - ethylpiperaz in - 1 -yl) isoquinoline (0.73 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
reuslting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.38 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 8 (ppm) 1 . 18 (t, J = 7 . 2Hz , 3H) , 
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2 . 57 (q, J = 7 . 2Hz, 2H) , 2 . 7 1 ( s , 1 . 5H ) , 2 . 7 2 ( s , 1 . 5H ) , 2 .77 <br- 
t,4H) , 3 .60 (br- 1, 4H) , 4 . 3 5 (br - q , 1H) , 7 . 53 (br- t , 1H) , 
7 . 64 (br- t, 1H) , 7 .77 (s, 1H) , 7 . 8 3 (d, J=8 . 0Hz, 1H) , 

7 . 9 5 (d, J=8 . 4Hz , 2H) , 8 . 10 (d, J=8 . 0Hz, 2H) , 8 . 32 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a pale brown 



Hydrochloride : 
m.p.; 17 0-17 2°C 

X H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.34(t,J=7.2Hz,3H), 2 .46 (br- 

d, 3H) , 3 . 20 -3 . 27 (m, 2H) , 3.32-3.40(m,2H), 3.56(br-t,2H), 

3 . 6 3 (br-d, 2H) , 4 . 03 (br - d , 2H) , 7 . 57 (br - s , 1H) , 7.67 (br- t, 1H) , 

7.79 (br- t, 1H) , 7 . 91 (d, J-8 . 4Hz, 2H) , 8 . 04 (d, J=8 . 0Hz, 1H) , 

8 . 16 (d, J-8 . 0Hz ,1H), 8.24(s,lH), 8.42(d,J=8.4Hz,2H), 

11.11 (br-s, 1H) . 

MS ( FAB ) m/z 411(M + H)\ 

Rxamplp 162 SynthpRi s of 1 - f 4 •ftthy1pippra7i n ■ 1 -yl ) - ^ - f 4 - 

(N , N - d i methyl sul famoyl ) phenyl ] i snqu innl inp d i hydrnrh 1 nri dp 



powder . 
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N, N- Dimethyl -4 - tributyls tannylbenzene sulfonamide (1.21 
g) and 3 -bromo-1- (4 - ethylpiperazin- 1 -yl ) isoquinoline (0.55 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.10 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.51 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound : 

*H - NMR ( 4 0 0 MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J = 7.2Hz,3H), 
2 . 57 (q, J = 7 . 2Hz , 2H) , 2.75(s,6H), 2 . 7 7 (br - t , 4H ) , 3 . 6 1 ( br - t , 4H) , 
7 . 53 (br- t, 1H) , 7.64 (br- t, 1H), 7 . 78 (s, 1H) , 7 . 87 (d, J=8 . 8Hz, 2H) , 
8.11 (br-d, 1H) , 8 . 34 (d, J-8 . 8Hz, 2H) . 

The resulting free compound was • converted into a 
hydrochloride in a conventional manner, and then r eprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 

687 



98046PCT 



m.p.; 155-156°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 2 . 66 (s, 6H) , 
3 .21-3 .27 (m, 2H) , 3 . 33 - 3 . 40 (m, 2H) , 3. 54 (br-t, 2H) , 3.63 (br- 
d,2H), 4 . 03 (br-d, 2H) , 7 . 6 8 (br - t , 2H ) , 7 . 8 0 (br - t , 2H) , 
7 . 88 (d, J=8 . 6Hz , 2H) , 8 . 0 5 (d, J=8 . 4Hz , 1H) , 8 . 2 8 (s , 1H) , 
8.4 6 (d, J=8 . 6Hz, 2H) , 10 . 97 (br - s , 1H) . 
MS ( FAB ) m/z 425(M+H)\ 

Fv^mpl n ?fi^ .qynthpRifi of 1 - ( 4 - fithy 1 pi pfira z \ n - 1 - y 1 ) - 3 - f 4 - ( N - 
ryr 1 op- ropy 1 snl famoyl ) phenyl 1 i soquinol ine dihydrochl or i dp 



N - Cyclopropyl - 4 - tribu tyls tannylbenzenesul f onamide 
(1.00 g) and 3 -bromo- 1 - (4 - e thylpiperaz in - 1 -yl ) isoquinoline 
(0.56 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0 ) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
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hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.43 g of 
the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

2 H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0 . 3 9 - 0 . 5 2 (m, 4H) , 

1 . 08 ( t, J=7 . 2Hz , 3H) , 2.15 (br- s, 1H) , 2.68 (br- t, 4H) , 3 . 4 7 (br- 

t , 4H) , 7.62 (br- t, 1H) , 7.74 (br- t, 1H) , 7 . 92 (d, J«8 . 6Hz, 2H) , 

7.96-7.99(m,2H), 7 . 1 0 ( d , J= 8 . 0Hz , 1H ) , 8.13(s,lH), 

8 .42 (d, J=8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 158-159. 5°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; (5 (ppm) 0.39-0.53(m,4H), 
1.34(t,J=7.2Hz,3H), 2 .16 (br-s, 1H) , 3.20-3.27(m,2H), 3.32- 
3 .40 (m, 2H) , 3 . 5 6 ( br - 1 , 2H ) , 3.63(br-d,2H), 4.04(br-d,2H), 
7.67(br-t,lH), 7 . 8 0 (br - t , 1H ) , 7.94(d,J=8.4Hz,2H), 8.00- 
8.05(m,2H), 8 . 1 6 ( d , J= 8 . 6Hz , 1H ) , -8.25(s,lH), 
8.43(d,J=8.6Hz,2H), 11 . 14 (br - s , 1H) . 
MS (FAB) m/z 437 (M + H) * . 
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Example 364 Synthesis of 1 - (4-Pth y lpipprR7in-l - yi ) - ^ . [ a - (m . 

ethvl carbamoyl Inhenyl 1 isogiiinol iiip Hihydrn rhlnr^P 

O 



N-Ethyl-4 - tributylstannylbenzamide (1.35 g) and 3- 
bromo-1 - (4 - e thylpiperaz in - 1 -yl) isoquinoline (0 . 82 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.58 g of 
the free compound of the title compound as a pale yellow powder. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 




N 
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1 . 2 9 (t, J=7 . 2Hz, 3H) , 2.56 (q, J=7 . 2Hz, 2H) , 2.77 (br-t, 4H) , 
3.54 (dq, J=5.6,7.2Hz,2H) , 3 . 6 0 (br - 1 , 4H) , 6 . 14 (br - t , 1H) , 
7 . 5 0 (br- 1, 1H) , 7.61 (br- 1, 1H) , 7 . 7 5 <s, 1H) , 7 . 82 (d, J=8 . 0Hz, 1H) , 
7 . 86 (d, J=8 . 8Hz , 2H) , 8 . 09 (d, J=8 . 4Hz, 1H) , 8 . 24 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 16 0-16 0. 5°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 1 6 ( t , J=7 . 2Hz , 3H) , 

1 . 34 ( t, J=7 . 2Hz, 3H) , 3 . 2 0 - 3 . 2 7 (m , 2H ) , 3 . 2 9 - 3 . 4 0 (m , 2H) , 

3 . 55 (br- t, 2H) , 3.63 (br-d, 2H) , 4 . 02 (br-d, 2H) , 7.64 (br-t, 1H) , 

7 . 7 7 (br- 1, 1H) , 7 . 99 (d , J- 8 . 4Hz , 2H) , 8 . 02 (d, J=8 . 0Hz, 1H) , 

8 . 14 <d, J«8 .4Hz, 1H) , 8 .21 (s, 1H) , 8 . 2 9 (d, J=8 . 4Hz, 2H) , 

8 . 59 (t, J = 5 . 4Hz , 1H) , 11 . 07 (br-s, 1H) . 

MS (FAB) m/z 389 (M+H) \ 

Example 36^ Synthpsi r of i - ( a >Pthy1pippra 7 i ti ■ 1 -yU ■ ^ - [4 ■ fW- 
methvl c a rba moyl ) phenyl 1 i soqui nol i tip dih ydrnrhl nri r\ <=» 



O 




NHMe 
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N-Methyl - 4 - tributylstannylbenzamide (1.35 g) and 3- 
bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (0.82 g) were 
heated under reflux in the presence of 

tetrakis triphenylphosphinepalladi um ( 0 ) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.58 g of 
the title compound as a pale yellow powder. 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 
2 . 57 (q, J = 7 . 2Hz , 2H) , 2.77 (br- t, 4H) , 3 . 05 ( s , 1 . 5H ) , 
3.06(s,1.5H), 3 . 60 (br- t, 4H) , 6.21 (br-q, 1H) , 7.49 (br- t, 1H) , 
7 . 61 (br- 1, 1H) , 7 .75 (s, 1H) , 7.80(d,J = 8.4Hz,lH), 

7 . 8 6 (d, J=8 . 4Hz , 2H) , 8 . 09 ( d , J= 8 . 4Hz , 1H ) , 8 . 2 3 ( d , J- 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrys tallized 
from ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
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m.p.; 161.5-163°C 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1.33 ( t , J = 7 . 2Hz , 3H) , 

2 . 8 2 (s, 1 . 5H) , 2 . 83 (s, 1.5H) , 3 . 2 1 - 3 . 27 (m, 2H) , 3 . 3 2 - 3 . 4 0 (m , 2H ) , 

3.53 (br- 1, 2H) , 3 . 64 (br-d, 2H) , 4 . 02 (br-d, 2H) , 7.65 (br-t, 1H) , 

7.77 (br- t, 1H) , 7 . 98 (d, J=8 . 4Hz, 2H) , 8 . 02 (d, J=7 . 6Hz, 1H) , 

8 . 14 (d, J=8 . 4Hz , 1H) , 8 . 21 (s , 1H) , 8 . 29 (d, J=8 . 4Hz , 2H) , 

8.55 (br-q, 1H) , 10 . 90 (br- s , 1H) . 

MS (FAB) m/z 375 (M+H)*. 

Example 366 Synthpsi s of 1 - ( 4 - gfhyl pip pra?iTi-1 - yl ) - ^ - [A - 
( ethyl su If onyl ) phenyl 1 i soqinnnl i np rfihydrnrhl otH c\e* 



Ethyl (4 - tributyls tannylphenyl ) sul f one (1.53 g) and 
3 - bromo - 1 - ( 4 - ethylpiperazin - 1 - yl ) isoquinol ine (0.71 g) were 
heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium (0) (0.13 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 



O O 
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it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted in ethyl acetate, washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.68 g of the free 
compound of the title compound as a pale brown amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 

1.32 (t, J=7 . 2Hz, 3H) , 2 . 57 (q, J=7 . 2Hz, 2H) , 2 . 77 (br - t , 4H) , 

3 . 16 (q, J=7 . 2Hz, 2H) , 3.61 (br- t, 4H) , 7.53 (br- 1, 1H) , 7.64 (br- 

t, 1H) , 7 .79 (s, 1H) , 7 . 84 (d, J=8 . 0Hz , 1H) , 7 . 99 (d, J«8 . 4Hz, 2H) , 

8 . 11 (d, J=8 . 4Hz, 1H) , 8 . 36 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 150-151. 5°C 

'H-NMR (4 00MHz, DMSO-dJ ; 6 (ppm) 1 . 14 (t, J=7 . 2Hz , 3H) , 

I . 34 (t, J=7 . 2Hz, 3H) , 3 . 2 0 - 3 . 2 7 (m , 2H ) , 3 . 3 2 - 3 . 4 0 (m, 4H) , 

3 . 55 (br-t, 2H) , 3.63 (br-d, 2H) , 4 . 04 (br-d, 2H) , 7 . 6 8 (br - t , 1H) , 
7 . 80 (br- t, 1H) f 8.01(d,J=8.4Hz,2H), 8 . 05 (d, J=8 . 0Hz , 1H) , 
8 . 16 (d, J=8 . 4 Hz, 1H) , 8 . 29 (s, 1H) , 8 . 4 7 ( d , J- 8 . 4 Hz , 2H ) , 

II . 07 (br-s, 1H) . 

MS ( FAB ) m/z 410(M+H)\ 

Example 367 Rynthpsi s of 1 ■ (4-pMiy1pippra?in-1 - yl) (V 
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f 1 nnrn-4 -mpfhnYyPt-hnyyphpnyl ) i aoqn inn linp di hydrnrhl nririp 

F 




4 - Benzyloxy - 3 - f luorophenylboric acid (1.97 g) and 3- 
bromo-1 - (4 - ethylpiperazin- 1 -yl) isoquinoline (2.57 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.09 g) in toluene 
(250 ml) and a 10% aqueous solution of sodium carbonate (150 
ml) in nitrogen atmosphere for 2 hr . 4 - Benzyloxy - 3 - 
f luorophenylboric acid (0.99 g) was additionally added thereto, 
and the mixture was heated under reflux for 30 min . 4- 
Benzyloxy- 3 - f luorophenylboric acid (1.43 g) was again added 
thereto, and the mixture was heated under reflux overnight . The 
organic layer was separated and extracted with 2N hydrochloric 
acid twice, and the resulting aqueous layer was washed with 
ethyl acetate. Then, it was adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, extracted with ethyl acetate, 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
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chromatography (chlorof orm/methanol system) , to give obtain 
1- ( 4 - ethylpiperazin - 1 -yl ) -3- (4 -benzyloxy- 3 - 

f luorophenyl ) isoquinoline (3.19 g) as a brown viscous oil. 

The resulting 1 -( 4 - ethylpiperazin - 1 - yl )- 3 - (4 - 
benzyloxy - 3 - f luorophenyl ) isoquinoline (3.19 g) was converted 
into a hydrochloride in a conventional manner. The resulting 
hydrochloride was dissolved in methanol (200 ml) , followed by 
the addition of 10% palladium/carbon catalyst (0.31 g) , and the 
catalytic reduction was conducted at atmospheric pressure for 
3 days. The catalyst was filtered off, while the solvent was 
evaporated. Water was added to the resulting residue, followed 
by the addition of an aqueous solution of saturated sodium 
bicarbonate , and then the mixture was extracted with chloroform . 
The extract was washed with brine and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
( chlorof orm/methanol system), to give obtain l-(4- 
ethylpiperazin - 1 - yl ) -3- (3-fluoro-4- 

hydroxyphenyl ) isoquinol ine (1.01 g) as a pale brown viscous 
oil . 

Sodium hydride (0.03 g) was washed with n-hexane, 
suspended in N, N - dime thyl f ormamide (2 ml) and stirred under 
ice-cooling. To the resulting mixture was added the resulting 
1- ( 4 - ethylpiperazin - 1 - yl ) -3- (3-fluoro-4- 
hydroxyphenyl ) isoquinol ine (0.20 g) dissolved in N,N- 
dimethylf ormamide (2 ml) , and the mixture was stirred at room 

696 



98046PCT 



temperature for 50 min. The mixture was again ice-cooled, 
followed by the addition of 2 -methoxyethyl bromide (79 ml) , and 
the mixture was stirred in nitrogen atmosphere at 50°C overnight . 
Water was added to the reaction solution, and the mixture was 
extracted with ethyl acetate . The organic layer was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography ( chloroform/me thanol system) , to 
give 0.16 g of the free compound of the title compound as a pale 
brown viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 5 (ppm) 1.17 ( t , J- 7 . 2Hz , 3H ) , 

2.55 (q, J-7 . 2Hz, 2H) , 2 . 75 (br- t, 4H) , 3 .47 (s, 3H) , 3 .58 (br- t, 4H) , 

3.79-3.82(m,2H), 4.24-4.26(m,2H), 7 . 0 6 ( dd , J= 8 . 6 , 8 . 6Hz, 1H) , 

7 .45 (br- 1, 1H) , 7 . 57 (br - 1 , 1H) , 7 . 59 (s, 1H) , 7 . 76 (d, J=8 . 0Hz , 1H) , 
7 . 85-7 . 88 (m, 1H) , 7.95{dd,J=2.0,12. 8Hz, 1H) , 

8 . 06 (d, J=8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/lPE, to give the title compound as a pale yellowish 
brown powder. 
Hydrochloride : 
m.p. ; 112 . 5-114°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1. 33 ( t, J = 7 . 2Hz , 3H) , 3.20- 
3 . 27 (m, 2H) , 3 . 3 1 - 3 . 3 9 (m, 2H) , 3 . 34 (s, 3H) , 3 . 52 (br - 1 , 2H) , 
3.63(br-d,2H), 3 . 7 1 - 3 7 3 (m , 2H) , 4.00(br-d,2H), 4.24- 
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4 . 2 6 (m, 2H) , 7 . 3 1 (dd , J= 8 . 8 , 8 . 8Hz, 1H) , 7.60 (br-t, 1H) , 
7.74(br-t,lH) , 7 . 9 5 - 8 . 0 6 (m, 3H) , 8.08 (s, 1H) , 
8 . 11 (d, J=8 . 4Hz , 1H) , 10.96 (br-s, 1H) . 
MS ( FAB ) m/z 410(M+H)\ 

Example 368 Synthesis of 1- (4-Pthylpippr a7in-i . y i ) 

di f lllOro-4 -met . hQXVethoxVDhenyl ) j Rog ninnl in P f^ihyHrnrhl nri c\<=> 



4 - Benzyloxy -3,5- di f luorophenylboric acid (1.97 g) and 

3 - bromo-1- (4 - ethylpiperazin - 1 - yl ) isoquinoline (5.20 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.50 g) in toluene 
(250 ml) and a 10% aqueous solution of sodium carbonate (150 
ml) in nitrogen atmosphere for 1 hr . 4 - Benzyloxy - 3 , 5 - 
dif luorophenylboric acid (1.15 g) was additionally added 
thereto, and the mixture was heated under reflux for 1 hr . 

4 - Benzyloxy - 3 , 5 - dif luorophenylboric acid (1.15 g) was 
additionally added to the resulting mixture, and then heated 
under reflux overnight. The organic layer was separated and 
extracted with 2N hydrochloric acid twice. The resulting 
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aqueous layer was washed with ethyl acetate, adjusted to pH 10 
by a 8N aqueous solution of sodium hydroxide, extracted with 
ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chloroform/me thanol 
system) , to give 1- { 4 - ethylpiperazin - 1 - yl ) -3- (4-benzyloxy- 
3 , 5 - dif luorophenyl ) isoquinoline (6.44 g) as a brown viscous 
oil . 

The resulting 1- ( 4 - ethylpiperazin - 1 - yl ) -3- (4- 
benzyloxy- 3,5- dif luorophenyl ) isoquinoline (6.44 g) was 
converted into a hydrochloride in a conventional manner. The 
hydrochloride was dissolved in methanol (200 ml) , followed by 
the addi tion of 10% palladium/carbon catalyst (0.48 g), and then 
the catalytic reduction was conducted at atmospheric pressure 
overnight. The catalyst was filtered off, while the solvent 
was evaporated. Water was added to the resulting residue, 
followed by the addition of an aqueous solution of saturated 
sodium bicarbonate, and the mixture was extracted with 
chloroform. The extract was washed with brine, dried over 
magnesium sulfate, and the solvent was evaporated, to give 
obtain 1 - (4 - ethylpiperazin -1-yl) -3- (3,5- di f luoro - 4 - 
hydroxyphenyl ) isoquinoline (3 . 36 g) as a pale brown amorphous . 

Sodium hydride (0.04 g) was washed with n-hexane, 
suspended in N, N- dimethylf ormamide (2 ml) and stirred under 
ice-cooling. The above - described 1- ( 4 - ethylpiperazin - 1 - 
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yl) -3- ( 3 , 5 - dif luoro - 4 - hydroxyphenyl ) isoquinoline (0.30 g) 
dissolved in N, N- dimethylf ormamide (2 ml) was added thereto, 
and the mixture was stirred at room temperature for 50 min. The 
mixture was again ice-cooled, followed by the addition of 
2 -methoxyethyl bromide (115 ml), and the mixture was stirred 
in nitrogen atmosphere at 50°C overnight. Water was added to 
the reaction solution, and then it was extracted with ethyl 
acetate . The extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.26 g of 
the free compound of the title compound as a brown viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.17 (t, J- 7 . 2Hz , 3H) , 
2 . 55 (q, J = 7 . 2Hz , 2H) , 2 . 7 5 ( br - t , 4H ) , 3.46(s,3H), 3 . 56 (br - 1 , 4H) , 
3 .74 -3 .76 (m, 2H) , 4 . 3 2 - 4 . 3 4 (m , 2H ) , 7 . 47 ( br - t , 1H ) , 7.57(s,lH), 
7.59 (br- t, 1H) , 7 . 6 9 - 7 . 7 7 (m , 3H) , 8 . 06 (d, J=8 . 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with methanol/e ther , to give the title compound as a pale 
yellowish brown powder. 
Hydrochloride : 
m.p. ; 110-112°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 34 ( t , J = 7 . 2Hz , 3H) , 3.19- 
3 . 26 (m, 2H) , 3.30-3.37(m / 2H), 3 . 31 (s, 3H) , 3 . 5 5 (br - t , 2H ) , 
3 . 62 (br-d, 2H) , 3.65-3.67(m,2H), 4.01(br-d,2H), 4.28- 
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4 . 3 0 (m, 2H) , 7.64 (br- t, 1H) , 7.77 (br-t, 1H) , 7 . 93 - 7 . 80 (m, 3H) , 
8 . 13 (d, J=8 . 4Hz , 1H) , 8 . 18 (s, 1H) , 11 . 20 (br-s , 1H) . 
MS (FAB) m/z 428 (M+H)*. 

Example 3 69 Synt.hpsi s of 1 - ( 4 - f>t~hy1 pi npraz i n - 1 -yl ) - ^ - l"3 - 
f 1 uoro- 4 - (2 -hydroxyet.hoxy) phenyl ] i soqu i nol inp 
di hydrochlori de 



Sodium hydride (0.08 g) was washed with n-hexane, 
suspended in N, N - dime thyl formamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1 - (4 - e thylpiperazin - 1 - 
yl ) - 3 - ( 3 - f luoro - 4 - hydroxyphenyl ) isoquinoline (0.50 g) 
obtained in the same manner as in Example 367 dissolved in 
N, N - dime thyl formamide (2 ml), and the mixture was stirred at 
room temperature for 30 min. The mixture was again ice-cooled, 
followed by the addition of 2- (tert- 

butyldimethylsilyloxy) ethyl bromide (0.51 g) dissolved in 
N , N - dime thyl formamide (1 ml), and the mixture was stirred in 
nitrogen atmosphere at 50°C overnight. Water was added to the 
reaction solution, and the mixture was extracted with ethyl 
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acetate. The extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give obtain 
1 - (4 - ethylpiperazin- 1 -yl ) - 3 - {3 - f luoro- 4 - [2 - ( tert- 
butyldimethylsilyloxy) ethoxy] phenyl} isoquinoline (0.62 g) as 
a pale brown viscous oil. 

The resulting 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - {3 - f luoro - 
4- [2- (tert-butyldimethylsilyloxy) ethoxy] phenyl} isoquinoline 
(0.62 g) was dissolved in tetrahydrof uran (6 ml) , to which was 
then added 1 . 0M tetrabu tylammonium fluoride/ tetrahydrof uran 
solution (1.46 ml), and the mixture was stirred for 2 hr . The 
solvent was evaporated, and the resulting residue was dissolved 
in ethyl acetate, washed with water (three times) and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.42 g of 
the free compound of the title compound as a yellow powder. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18 (t, J=7 .2Hz, 3H) , 
2.56 (q, J=7 . 2Hz, 2H) , 2.76 (br- t, 4H), 3 . 5 8 (br - t , 4H) , 
4.02 (t, J«4 . 4Hz , 2H) , 4.22 (t,J=4.4Hz,2H) , 

7 . 07 (dd, J=8 . 6 , 8 . 6Hz , 1H) , 7 . 4 6 ( br - 1 , 1H ) , 7.59 (br- 1, 1H) , 
7 . 61 (s, 1H) , 7 . 7 8 (d, J = 8 . 4Hz, 1H) , 7 . 87 - 7 . 9 0 (m , 1H ) , 
7.96(dd,J=2.2,13. 0Hz , 1H) , 8 . 0 7 ( d , J- 8 . 4 Hz , 1H ) . 

The resulting free compound was converted into a 
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hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale 
yellowish brown powder. 
Hydrochloride : 
m.p.; 119-120°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1.3 3 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3 .27 (m, 2H) , 3 . 3 1 - 3 . 3 8 (m, 2H) , 3 . 52 (br - 1 , 2H) , 3 . 6 3 (br-d, 2H) , 
3.77 ( t, J= 5.0Hz, 2H) , 4 . 0 0 (br - d, 2H) , 4 . 15 ( t , J=5 . 0Hz , 2H) , 
7 . 31 (dd, J=8 . 8, 8 . 8Hz, 1H) , 7 . 6 0 (br - 1 , 1H) , 7 . 7 4 (br - t , 1H) , 
7 . 96 (d f J-8 . 0Hz, 1H) , 7 . 97 - 8 . 0 0 (m, 1H) , 

8 . 04 (dd, J=2 . 0 , 13 .2Hz, 1H) , 8 . 07 (s, 1H) , 8.11 (d, J=8 .4Hz, 1H) , 

10 . 93 (br-s, 1H) . 

MS (FAB) m/z 396(M+H)\ 

Example ^70 Synthgfii R of 1 - f4-Pthy1pi'pp ra7in-1 -yl) -1- , S- 
diflunro-4 - (2 - hydrnyypfhnxy) phenyl f -i g pgni nnl i riP> 



Sodium hydride (0.07 g) was washed with n-hexane, 
suspended in N , N - dime thy 1 formamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1 - (4 - ethylpiperazin- 1 - 
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yl ) - 3 - (3,5- dif luoro - 4 - hydroxyphenyl ) isoqu incline (0.52 g) 
obtained in the same manner as in Example 368 dissolved in 
N , N - dimethyl f ormamide (2 ml), and the mixture was stirred at 
room temperature for 50 min. The mixture was again ice - cooled , 
followed by the addition of 2-(tert- 

butyldimethylsilyloxy ) ethyl bromide (0.51 g) dissolved in 
N, N-dimethylf ormamide (1 ml), and the mixture was stirred in 
nitrogen atmosphere at 50°C overnight. Water was added to the 
reaction solution, and the mixture was extracted with ethyl 
acetate . The extract was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system), to give l-{4- 
ethylpiperazin - 1 -yl ) -3- {3,5- dif luoro - 4 - [2 - ( tert - 
butyldimethylsilyloxy) ethoxy] phenyl } isoquinoline (0.62 g) as 
a brown viscous oil. 

The resul ting 1 - (4 - ethylpiperazin -1-yl) -3- {3,5- 
difluoro-4- [2- (tert- 

butyldimethylsilyloxy ) ethoxy] phenyl }isoquinoline (0.62 g) 
was dissolved in tetrahydrof uran (6 ml) , to which was then added 
1 . 0M te trabutylammonium f luoride/te trahydrof uran solution 
(1.41 ml) , and the mixture was stirred for 75 min. The solvent 
was evaporated, and the resulting residue was dissolved in ethyl 
acetate, washed with (three times) and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
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chromatography (chlorof orm/methanol system) , to give 0.46 g of 
the free compound of the title compound as a pale brown powder. 
Free compound: 

1 H-NMR(400MHz / CDCI3) ; <5(ppm) 1 . 1 8 ( t , J=7 . 2Hz , 3H) , 

2 .56 (q, J-7 .2Hz, 2H) , 2.76 (br-t,4H) , 3 . 58 (br- t, 4H) f 

3.93 (t, J-4 . 4Hz, 2H) , 4.31 (t, J = 4 . 4Hz, 2H) , 7.49 (br- t, 1H) , 

7.60<s,lH), 7 . 61 (br- t, 1H) , 7.72-7.80(m,3H), 

8 . 08 (d, J=8 . 4Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a yellowish 
brown powder. 
Hydrochloride : 
m.p. ; 112 . 5 - 114°C 

*H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 3 3 ( t , J = 7 . 2 Hz , 3H ) , 3.20- 
3 . 27 (m, 2H) , 3 . 30-3 . 38 (m, 2H) , 3 . 52 (br- 1, 2H) , 3.63 (br-d, 2H) , 
3 .71 (d, J=5 . 0Hz, 2H) , 4 . 2 0 (d, J=5 . 0Hz , 2H) , 7 . 6 4 ( br - t , 1H ) , 
7 .77 (br-t, 1H) , 7.92-7.99(m,3H), 8 . 13 (d, J=8 . 0Hz , 1H) , 
8 . 18 (s, 1H) , 10 . 97 (br- s , 1H) . 
MS (FAB) m/z 414 (M+H)*. 

Example 371 Synt.hfis is of 1 - (4- Pfhy1pippra7in-1 - yl ) - S- 
di f 1 n oto - 4 - ( 2 - f 1 unrnpf hnxy ) php.nyl ] i soqu i no 1 inp 
di hydrochl or i dp. 
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Sodium hydride (0.05 g) was washed with n-hexane, 
suspended in N, N- dime thy lformamide (0.5 ml) and stirred under 
ice-cooling, to which was then added 1 - (4 - ethylpiperazin - 1 - 
yl) - 3 - (3,5- dif luoro - 4 - hydroxyphenyl ) isoquinoline (0.31 g) 
obtained in the same manner as in Example 368 dissolved in 
N, N- dime thy 1 formamide (2 ml), and the mixture was stirred at 
room temperature for 35 min . The resulting mixture was again 
ice-cooled, followed by the addition of 2 - f luoroethyl bromide 
(95 ml) , and the mixture was stirred in nitrogen atmosphere at 
50°C overnight. Water was added to the reaction solution, and 
the mixture was extracted with ethyl acetate extraction. The 
extract was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chloroform/me thanol system) , to give 0.20 g of 
the free compound of the title compound as a brown viscous oil. 
Free compound: 

2 H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J= 7 . 2Hz , 3H ) , 
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2 . 56 (q, J=7 . 2Hz, 2H) , 2.75 (br-t, 4H) , 3.57 (br- t, 4H) , 

4.43 (dt, J=4 .0,28. 4Hz , 2H) , 4.75 (dt, J=4 .0,47. 2Hz, 2H) , 

7 .48 (br-t, 1H) , 7 . 5 8 (s, 1H) , 7.60 (br- t, 1H) , 7 . 7 0 - 7 . 7 8 (m, 3H) , 

8 . 07 (d, J=8 . 8Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 

m.p. ; 105 .0-105 . 5°C 

l H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 32 ( t , J=7 . 2Hz , 3H) , 3.21- 
3 .28 (m, 2H) , 3 . 3 1 - 3 . 3 9 (m , 2H ) , 3 . 4 8 (br - 1 , 2H) , 3 . 6 4 (br - d , 2H ) , 
4.03(br-d,2H), 4.43(dt,J=3.8,30.4Hz,2H), 

4 .73 (dt, J=3 . 8, 48 . 0Hz, 2H) , 7 . 6 5 (br - t , 1H ) , 7 . 7 8 (br - t , 1H) , 

7 . 9 6 -8 . 02 (m, 3H) , 8.13 (d, J=8 .4Hz , 1H) , 8 . 20 (s, 1H) , 10 . 57 (br- 

s, 1H) . 

MS (FAB) m/z 416(M+H) + . 

Example 372 Synthpsis of 1 - f 4 - ( 2 - hydroxys thy 1 ) p i pe>ira v. \ n - 1 - 
yl 1 - 3 - f 4 - (N - ethyl sn 1 f amoyl ) phenyl 1 \ soqn innl inp oxa lafP 



o o 
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N-Ethyl-4 - tributylstannylbenzenesulf onamide (1.42 g) 
and 3-bromo-l- ( 4 - f ormylpiperazin - 1 - yl ) isoquinoline (0.82 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.12 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 5N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system), to give l-(4- 
f ormylpiperazin - 1 - yl ) -3- [4- (N - 

ethylsulf amoyl ) phenyl] isoquinoline (0 .45 g) . 

To the resulting 1- (4 - f ormylpiperazin - 1 -yl ) -3- [4- di- 
ethyl sul f amoyl ) phenyl ] i soquinol ine (0.45 g) were added 
ethanol (20 ml) and a 8N aqueous solution of sodium hydroxide 
(651 ml) , and the mixture was heated under reflux in nitrogen 
atmosphere for 1.5 hr . The solvent was evaporated, and to the 
resulting residue were added water and ethyl acetate. The 
organic layer was separated. Then it was washed with brine, 
and dried over magnesium sulfate.- The solvent was evaporated, 
to give 1- (piperazin - 1 - yl ) -3- [4- (N- 

ethylsulf amoyl ) phenyl] isoquinoline (0.49 g) as a colorless 
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powder . 

The resulting 1- (piperazin- 1 -yl ) -3- [4- (N - 
ethylsulf amoyl ) phenyl] isoquinoline (0.49 g) was dissolved in 
N, N- dimethylf ormamide (10 ml), followed by the addition of 
triethylamine (290 ml) and ethylene bromohydrin (185 ml), and 
the reaction mixture was reacted at 50°C overnight in nitrogen 
atmosphere. Water was added to the reaction solution, and the 
mixture was extracted with ethyl acetate. The ethyl acetate 
layer was washed with water (four times) and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.20 g of 
the free compound of the title compound as a colorless powder. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 14 ( t , J = 7 . 2Hz , 3 H ) , 

2.71 (t, J=5.4Hz,2H) , 2.84 (br-t,4H) , 3.07 (dq, J=6 . 2 , 7 . 2Hz , 2H) , 

3.59 (br- s, 4H) , 3 .71 ( t, J = 5 . 4Hz, 2H) , 4 . 3 0 ( t , J- 6 . 2 Hz , 1H ) , 

7 . 54 (br- t, 1H) , 7 . 6 5 ( br - t , 1H ) , 7.79(s,lH), 7 . 84 { d , J- 8 . 0Hz , 1H ) , 

7 . 96 (d, J=8 . 6Hz, 2H) , 8 . 1 0 ( d , J= 8 . 4 Hz , 1H ) , 8 . 31 (d, J-8 . 6Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tal 1 i zed from 
ethanol/IPE, to give the title compound as a colorless powder. 
Oxalate : 
m.p . ; 172 - 174°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 00 ( t, J = 7 . 2Hz, 3H) , 2.79- 
2 . 86 <m, 2H) , 2.92 (br- s, 2H) , 3.15 (br- s, 4H) , 3 . 6 1 (br - s , 4H ) , 
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3.70 (t, J=7 .2Hz, 2H) , 7 . 6 1 - 7 . 67 (m , 2H ) , 7 . 77 (br - t , 1H) , 

7.91 (d, J=8.6Hz,2H) , 8 . 01 (d , J= 8 . 0Hz , 1H) , 8 . 12 (d, J=8 . 4Hz , 1H) , 

8.18(s,lH), 8 . 40 (d, J=8 . 6Hz, 2H) . 

MS (FAB) m/z 441(M+H)\ 

Example 373 Synrhfifii s of 1 - f 4 - ( 2 - hydroxys rhy 1 )pip pra7in-1 - 
yl 1 - ^ - T4 - (propyl sul fnnyl ) phenyl 1 i snqinnol inp oxa latP 

o o 




Propyl - (4 - tributylstannylphenyl ) sulf one (1.59 g) and 
3 -bromo- 1- (4 - f ormylpiperazin- 1 -yl) isoquinoline (0.93 g) were 
heated under reflux in the presence of 

tetrakis triphenylphosphinepalladium ( 0 ) (0.13 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 5N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
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resulting residue was purified by silica gel column 
chromatography (toluene/acetone system), to give l-(4- 
f ormylpiperazin- 1 -yl) -3- [4- 

(propylsulf onyl ) phenyl] isoquinoline (0.76 g) . 

To the resulting 1 - ( 4 - f ormylpiperaz in - 1 -yl ) - 3 - [4 - 

(propylsulf onyl) phenyl] isoquinoline (0.72 g) were added 
ethanol (25 ml) and a 8N aqueous solution of sodium hydroxide 

(1.06 ml) , and the mixture was heated under reflux in nitrogen 
atmosphere for 1.5 hr . The solvent was evaporated, and to the 
resulting residue were added water and ethyl acetate. The 
organic layer was separated. Then, it was washed with brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
to give 1 - (piperaz in - 1 - yl ) - 3 - [4 - 

(propylsulf onyl) phenyl] isoquinoline (0.61 g) as a colorless 
powder . 

The resulting 1- (piperaz in - 1 - yl ) -3- [4- 
(propylsulf onyl) phenyl] isoquinoline (0.61 g) was dissolved in 
N , N - dimethyl f ormamide (10 ml), followed by the addition of 
triethylamine (401 Ml) and ethylene bromohydrin (255 Ml), and 
the resulting reaction mixture was reacted at 50°C overnight 
in nitrogen atmosphere. Water was added to the reaction 
solution, and the mixture was extracted with ethyl acetate . The 
ethyl acetate layer was washed with water (four times) and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.59 g of 
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the free compound of the title compound as a colorless powder. 
Free compound: 

'H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 1 . 02 ( t , J=7 . 2Hz , 3H) # 1.74- 

1 . 8 3 (m, 2H) , 2 . 71 (t, J-5 . 4Hz, 2H) , 2 . 85 (br - t , 4H) , 3.09- 
3.13(m,2H), 3 . 59 (br-s, 4H) , 3 . 71 ( t , J=5 . 4Hz , 2H) , 7 . 55 (br - 1 , 1H) , 
7.65 (br- t, 1H) , 7.81(s,lH), 7 . 85 (d, J=8 . 0Hz, 1H) , 

7 . 9 9 (d, J=8 . 4Hz, 2H) , 8 . 1 0 ( d , J« 8 . 4Hz , 1H ) , 8 . 3 5 (d , J= 8 . 4Hz , 2H) . 

The resulting free comopund was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/IPE, to give the title compound as a colorless powder. 
Oxalate : 
m.p. ; 127-129°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.94(t,J = 7.2Hz,3H), 1.55- 
1.64 (m,2H) , 3 . 04 (br-s, 2H) , 3.27 (br-s,4H) , 3 . 31 - 3 . 3 5 (m, 2H) , 
3.6 6 (br-s,4H) , 3.7 3 ( t , J= 5 . 6Hz , 2H ) , 7.66(br-t,lH), 7.78 (br- 
t,lH), 8.01 (d, J=8.4Hz, 2H) , 8 . 0 3 (br - d , 1H ) , 8 . 14 (d , J=8 . 4Hz , 1H) , 
8 . 24 (s , 1H) , 8 . 4 6 (d, J=8 . 4 Hz, 2H) . 
MS ( FAB ) m/z 440(M+H)\ 

Example ^74 Synthesi s of 1 - (4 - ethyl pi pgr a 7in-1 -yl ) - ^ - 
(phenyl thin) isoqu innl inp nxalaf p 




/- N \ • (COOH) 2 



N 
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3-Bromo-l- { 4 - ethylpiperaz in - 1 - yl ) isoquinoline (0 . 51 g) 
was dissolved in te trahydrof uran (20 ml) and cooled to -78°C 
in nitrogen atmosphere . To the mixture was added dropwise 2 . 5M 

(n-butyl) li thium/hexane solution (0.73 ml), and the mixture was 
further stirred for 1 hr. Subsequently, diphenyl disulfide 

(0.40 g) dissolved in tetrahydrof uran (10 ml) was added thereto , 
and the temperature was raised to room temperature under 
stirring overnight. Water was added thereto, and the mixture 
was extracted with ethyl acetate. The extract was washed with 
a 2N aqueous solution of sodium hydroxide (three times) and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system) , to give 
0.35 g of the free compound of the title compound as a yellow 
viscous oil . 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.14(t,J=7.2Hz,3H), 

2 . 51 (q, J-7 . 2Hz, 2H) , 2 . 6 5 (br - t , 4H ) , 3 . 4 6 (br - t , 4H ) , 6.87(s,lH), 

7.34-7.66(m,8H), 7 . 96 (d, J=8 . 0Hz, 1H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tallized from 
ethanol/IPE, to give the title compound as a colorless powder. 
Oxalate : 

m.p. ; 181 . 5-183°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.22(t,J = 7.2Hz,3H), 3.02- 
3 . 0 9 (m, 2H) , 3.22(br-s,4H), 3.53(br-s,4H), 7 . 4 4 - 7 . 7 9 (m , 9H) , 
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8 . 02 (d, J-8 .4Hz, 1H) . 
MS (FAB) m/z 350(M+H)\ 

T^vampl p Synthesi s of 1 - (4 - ethyl pi pera z i n - 1 -yl) - V [4 - (2 - 

nvnpropyl ) phpnyl 1 i soqin nol inp d i hyd rnrh 1 nri^p 



(4 -Tributylstannyl ) phenyl acetone (2.23 g) and 3- 
bromo - 1 - (4 - ethylpiperaz in- 1 -yl ) isoquinol ine (1.41 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.21 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
aqueous layer was washed with ethyl acetate. Then, it was 
adjusted to pH 10 by a 8N aqueous solution of sodium hydroxide, 
extracted with ethyl acetate, washed with a 10% aqueous solution 
of sodium carbonate and brine , and dried over magnesium sul f ate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0.97 g of the free compound of the title compound 
as a pale brown amorphous. 
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Free compound: 

1 H-NMR(400MHz / CDCl 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 2.19{s,3H), 
2 . 5 6 <q, J = 7 . 2Hz, 2H) , 2 . 7 6 (br - 1 , 4H) , 3 . 5 9 (br - t , 4H) , 3 .75 (s, 2H) , 
7 .31 (d, J=8.4Hz, 2H) , 7 . 47 (br - 1 , 1H) , 7 . 59 (br- t , 1H) , 7.69(s,lH), 
7 .79 (d, J=8 . 0Hz, 1H) , 8 . 08 (d, J=8 . 0Hz ,1H) ( 8 . 15 (d, J=7 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with methanol/IPE, to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 125-126°C 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 32 ( t, J=7 . 2Hz , 3H) , 2 . 17 (s, 3H) , 

3.21-3.28(m,2H), 3.31-3.40(m,2H), 3.49 (br-t, 2H) , 3.63 (br- 

d, 2H) , 3 . 84 (s, 2H) , 4.01 (br-d, 2H) , 7.33 ( d , J= 8 . 4Hz , 2H) , 

7 . 61 (br- t, 1H) , 7 .75 (br- t, 1H) , 7 . 99 (d, J=7 . 6Hz , 1H) , 8.08(s,lH), 

8 . 13 - 8 . 16 (m, 3H) , 10 . 59 (br- s , 1H) . 

MS (FAB) m/z 374 (M+H) \ 

Kxampl p ^76 Synt-hPRi s of 1 - (4 - ethyl pi per a 7in-1 -yl) - 3- F4 - (2 - 
hyH rnxyprnpyl ) phenyl ] i snqinnol t nf=> nxa 1 a t p 
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1- (4 -Ethylpiperazin-l-yl) -3- [4- (2- 
oxopropyl) phenyl] isoquinoline (0.27 g) obtained in the 
previous Example was dissolved in methanol (40 ml) , to which 
was then gradually added sodium borohydride. The 
disappearance of the starting material was confirmed by TLC ; 
and then, the solvent was evaporated. Water was added to the 
resulting mixture, and then the mixture was extracted with ethyl 
acetate . The resulting product was washed with brine, and dried 
over magnesium sulfate. The solvent was evaporated, to give 
0.25 g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1.18 (t, J=7 . 0Hz , 3H) , 
1 .29 (d, J-6 . 0Hz, 3H) , 2 . 57 (q, J=7 . 2Hz, 2H) , 2 . 7 3 - 2 . 7 8 (m , 5H ) , 
2.86(dd,J=4.6,13. 4Hz, 1H) , 3.60 (br- t, 4H) , 4 . 04 -4 . 13 (m, 1H) , 
7 . 3 2 (d, J- 8 . 4Hz , 2H) , 7 . 4 6 (br - t , 1H ) , 7 . 5 9 (br - t , 1H ) , 7 . 68 (s, 1H) , 
7 . 79 (d, J-8 . 0Hz, 1H) , 8 . 0 8 (d, J=8 . 4Hz , 1H) , 8 . 13 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
ethanol/IPE, to give the title compound as a pale brown powder. 
Hydrochloride : 
m.p.; 174-176°C 

X H-NMR (40 0MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 07 ( d , J= 6 . 4 Hz , 3H ) , 

1 . 2 6 (t, J = 7 . 2Hz, 3H) , 2 . 6 3 ( dd , J- 6 , 2 , 13 . 4Hz , 1H ) , 

2 .76 (dd, J=6 . 6 , 13 . 4Hz, 1H) , 3 . 1 5 (br - q , 2H ) , 3 . 3 9 (br - s , 4H ) , 

3.67(br-s,4H) f 3.83-3.91(m,lH), 7 . 33 (d, J=8 . 4Hz , 2H) , 
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7.59(br-t,lH) , 7 . 73 (br- t, 1H) , 7 . 97 (d, J=8 . OHz, 1H) , 8.03(s,lH), 

8.09-8.12 (m,3H) . 

MS (FAB) m/z 376 (M+H) * . 

Ryampig 177 Synthesi a of 1 - (4-ethylpiperazin-l -yl ) -3- [4- (2- 
hyHrnyy -mpfhyl propyl ) phenyl 1 i Romiinnl ine oxalate 



1- (4-Ethylpiperazin-l-yl) -3- [4- (2- 
oxopropyl ) phenyl] isoquinoline (0.27 g) obtained in Example 37 5 
was dissolved in te trahydrof uran (10 ml) , and the mixture was 
stirred under ice-cooling. To the resulting mixture was added 
3 . 0M methylmagnesium bromide /ether solution (0.44 ml) , and the 
resulting mixture was further stirred for 20 min. Then, an 
aqueous solution of ammonium chloride and ethyl acetate were 
added thereto, and the mixture was stirred, to separate the 
organic layer. The resulting organic layer was washed with 
brine, dried over magnesium sulfate and the solvent was 
evaporated, to give 0.25 g or the free compound of the title 
compound as a pale brown amorphous. 
Free compound: 



'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H), 1.28(s,6H), 
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2.56(q, J=7.2Hz,2H) , 2 . 77 (br - t , 4H) , 2.84(s,2H), 3 . 60 (br- t , 4H) , 
7.3 2 (d , J= 8.2Hz, 2H) , 7 . 4 6 (br- t , 1H) , 7 . 59 (br - t , 1H) , 7.69 (s,lH) , 
7.79 (d, J=8 .4Hz, 1H) , 8 . 08 (d , J= 8 . 4Hz , 1H) , 8 . 13 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi ta ted with 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 

m.p.; 184-186°C (decomp.) 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1. 10 <S, 6H) , 1 . 26 ( t, J=7 .2Hz, 3H) , 
2 . 17 (s, 2H) , 3 . 12 -3 . 18 (m, 2H) , 3.39(br-s,4H), 3.67 (br-s, 4H) , 
7 . 34 (d, J=8 . 0Hz, 2H) , 7.59 (br- t, 1H) , 7.73 (br- t, 1H) , 
7 . 97 (d, J = 7 . 6Hz, 1H) , 8 . 04 (s, 1H) , 8 . 0 8 - 8 . 12 (m, 3H) . 
MS (FAB) m/z 390(M+H) + . 

F.vampl p -3 7 B £yn thf> s i s of 1 - ( 4 - g thy 1 p i pera z i n - 1 -yl) -3- (2- 
pyri dyl fhin) n snqni nnl in** ova lafp. 




N 

^1 • (COOH) 2 




3 -Bromo- 1 - (4 - e thylpiperaz in - 1 -yl ) isoquinoline (0.44 g) 
was dissolved in te trahydrof uran (20 ml) , and the mixture was 
cooled to -78°C in nitrogen atmosphere. To the resulting 
mixture was added dropwise 2 . 5M- (n-butyl) 1 i thium/hexane 
solution (0.57 ml) , and the mixture was further stirred for 30 
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min. Subsequently, di (2 -pyridyl) disulfide (0.31 g) dissolved 
in tetrahydrof uran (5 ml) was added to the resulting mixture, 
of which the temperature was raised to room temperature under 
overnight stirring. Water was added thereto, and the mixture 
was extracted with ethyl acetate extraction. The resulting 
extract was washed with a 2N aqueous solution of sodium 
hydroxide (three times) and brine sequentially, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.05 g of the 
free compound of the title compound as a yellow viscous oil. 
Free compound: 

2 H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 14 ( t , J = 7 . 2Hz , 3H ) , 
2 . 51 (q, J=7 . 2Hz, 2H) , 2.65 (br-t, 4H) , 3.46 (br- t, 4H) , 
7.09 (ddd, J-l. 1,4.9,7. 5Hz, 1H), 7 . 39 - 7 . 41 (m, 1H) , 7.46- 
7.61(m,4H), 7 . 66 (d, J=8 . 0Hz , 1H) , 8 . 0 3 ( d , J* 8 . 4Hz , 1H ) , 8.49- 
8 .51 (m, 1H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys talli zed from 
ethanol/lPE, to give the title compound as a colorless powder. 
Oxalate : 

m.p.; 178-181°C (decomp.) 

J H-NMR (4 00MHz , DMSO-d 6 ) ; <5 (ppm) 1 . 2 0 ( t , J = 7 . 2 Hz , 3H ) , 3 . 02 (br - 
s, 2H) , 3 .20 (br-s,4H) , 3 .51 (br-s,4H) , 

7.25 (ddd, J=0 . 8, 4 . 9 , 7 . 4Hz , 1H) , 7.34 (ddd, J=0 . 8 , 0 . 8 , 7 . 4 Hz , 1H ) , 
7 . 65 (br- t, 1H) , 7 . 7 0 - 7 . 7 8 (m , 2H ) , 7 . 71 (s, 1H) , 
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7 . 9 0 (d, J=8 . 8Hz, 1H) , 7 . 10 (d, J-8 . 0Hz , 1H) , 8 . 47 - 8 . 49 (m, 1H) . 
MS (FAB) m/z 351(M+H)\ 

Example 379 Synthpsi s of 1 - U>Pfhy1pippra7in-1 -yl ) - ^ - (A - 
hu tyryl phfinyl ) isoquinol inp ^ihydrnrhlnriHp 



(n-Propyl) [ (4 - tributyls tannyl ) phenyl] ketone (1.57 g) 
and 3-bromo-l- ( 4 - ethylpiperazin - 1 - yl ) isoquinoline (0.99 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.14 g) , in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
resulting filtrate was extracted with 2N hydrochloric acid. 
The resulting aqueous layer was washed with ethyl acetate, 
adjusted to pH 10 with a 8N aqueous solution of sodium hydroxide, 
and then extracted with ethyl acetate. The resulting organic 
layer was washed with a 10% sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.84 g of the 
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free compound of the title compound as a pale brown amorphous. 
Free compound: 

*H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 04 (t, J=7 . 2Hz, 3H) , 

1.18(t, J=7.2Hz,3H) , 1.81 (tq, J = 7 . 2 , 7 . 2Hz , 2H ) , 

2 . 56 (q, J=7 . 2Hz, 2H) , 2.77 (br- t, 4H) , 3.00 (t, J=7 . 2Hz, 2H) , 

3.61 (br- 1, 4H) , 7 . 51 (br- t, 1H) , 7 . 62 (br- 1, 1H) , 7 .78 (s, 1H) , 

7 . 83 (d, J=8 . 0Hz , 1H) , 8 . 06 (d, J=8 . 4Hz , 2H) , 8 . 10 (d, J=8 . 4Hz , 1H) , 

8 .26 (d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with methanol/IPE, to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 110-112. 5°C (decomp.) 

X H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 0 . 9 6 ( t , J = 7 . 2Hz , 3H) , 
1.34 (t, J=7 . 2Hz , 3H) , 1 . 6 8 ( tq, J«7 . 2 , 7 . 2Hz , 2H) , 
3.06 (t, J=7 . 2Hz, 2H) , 3.20-3.29(m,2H), 3.32-3.40 (m, 2H) , 
3 . 5 5 (br- t, 2H) , 3 . 6 3 (br - d , 2H ) , 4 . 0 3 (br - d , J=7 . 2Hz , 2H) , 
7.66 (br- t, 1H) , 7.79 (br- t, 1H) , 8 . 04 (d, J=8 . 0Hz, 1H) , 
8 . 10 (d, J=8 . 4Hz , 2H) , 8 . 15 (d, J=8 . 4Hz , 1H) , 8 . 2 5 (s , 1H) , 
8.35(d,J=8.4Hz,2H) , 11 . 03 (br - s , 1H) . 
MS ( FAB ) m/z 388(M+H)\ 

Example 380 SyjlJJl&sj S nf 1 ■ fA-Pthy1pippra7in-1 -yn ■'H- f4 - (1 - 
hydrnxyi mi nohnfyl ) phenyl 1 i Rnqni nnl itip 
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N-OH 




1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
butyrylphenyl) isoquinoline (0.27 g) obtained in the previous 
Example was dissolved in ethanol (40 ml) , to which was then added 
a solution of hydroxylamine hydrochloride (0.14 g) and sodium 
acetate (0.22 g) dissolved in water (10 ml), and the mixture 
was heated under reflux. The solvent was evaporated, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl acetate/me thanol system), to give 0.23 
g of the free compound of the title compound as a pale brown 
amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.00(t,J=7.2Hz,3H), 
1.19(t,J=7.2Hz,3H), 1.60-1.67(m,4H), 2 . 59 (q, J=7 . 2Hz, 2H) , 
2 . 79 -2 . 85 (m, 6H) , 3 . 6 3 (br - 1 , 4H ) , 7 . 4 7 (br - t , 1H ) , 7 . 6 0 ( Br - t , 1H ) , 
7.72-7.75(m,2H), 7.80 (br-d, 1H) , 8 . 0 8 (br - d , 1H) , 8.18- 
8.21 (m, 2H) , 8 . 32 (br-s, 1H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tallized from 
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methanol/IPE, to give the title compound as a colorless powder. 
Oxalate : 

m.p. ; 179 . 5-180°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.9 4 (t, J=7 .2Hz, 3H) , 

I. 2 6 (t, J=7 . 2Hz, 3H) , 1 . 47 - 1 . 57 (m, 2H) , 2.7 6 (br-t,2H) , 

3.11 (br-q, 2H) , 3.35 (br-s, 4H) , 3.67 (br-s,4H) , 7 . 62 (br- t, 1H) , 
7.75 (br- t, 1H), 7.78(d,J=8.4Hz,2H), 8 . 00 (d, J=8 . 0Hz, 1H) , 
8 . 11 (s, 1H) , 8 . 12 (d, J«8 . 4Hz, 1H) , 8 . 2 2 (d, J = 8 . 4Hz , 2H) , 

II . 19 (br-s, 1H) . 

MS (FAB) m/z 403(M+H)\ 

Ryampl p 181 fiynthpsi s of 1 - (4 - ftthy1pipfirri7in-1 -yl ) - 1 - [ 4 - ( N - 
methyl -N-prnpyl rarbamnyl ) phenyl 1 i soqninnl i Tig 



N- Methyl -N- propyl - 4 - tributyl s tannylbenzamide (2.36 g) 
and 3 -bromo - 1 - (4 - e thylpiperazin - 1 -yl ) isoquinol ine (1.02 g) 
were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.15 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 



O 




N 
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extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate and adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate, washed with a 10% aqueous solution of sodium carbonate 
and brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (chlorof orm/methanol system) , to 
give 0.72 g of the free compound of the title compound as a pale 
yellow powder. 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 0.80 (br- 1, 1.5H), 1.01(br-t,1.5H), 

1. 18 ( t, J=7 . 2Hz, 3H) , 1.56-1. 75 (m, 2H) , 2 . 56 (q, J=7 .2Hz, 2H) , 

2 .77 (br- 1, 4H) , 3 . 00 - 3 . 54 (m, 5H) , 3 . 6 0 (br - t , 4H) , 7 . 48 (br - t , 1H) , 

7.60 (br- t, 1H) , 7 . 73 (s, 1H) , 7 . 80 (d, J=8 .4Hz, 1H) , 

8 . 09 (d, J = 7 . 6Hz, 1H) , 8 . 21 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a oxalate 
in a conventional manner, and then recrys tall i zed from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p.; 131-132°C 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; 6 (ppm) 0 . 7 1 (br - s , 1 . 5H ) , 0.93 (br- 
s, 1 . 5H) , 1.26 (t, J = 7 . 2Hz, 3H) , 1 . 51 - 1 . 67 ( br - d , 2 H ) , 2 . 94 - 
3. 66 (m,15H), 7.50 (br- t, t, 1H) , 7 . 7 6 (br - t , 1H) , 
8 . 01 (d, J = 7 . 6Hz ,1H), 8 . 1 2 - 8 . 1 5 (m 2H ) , 8 . 26 (d, J=8 . 4Hz , 2H) . 
MS ( FAB ) m/z 417 (M + H) \ 

ExRinpl p ^ fi 2 SynfhpR -j s of 1 - ( 4 - pthyl pippra?in-1 - yl ) - ^ - (4 - \ N - 
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( 2 - hydroxy pthyl ) -N-methyl rarhamnyl 1 phenyl ) i snqn i nol i np 

o 



N-Methyl-N- ( 2 - benzyloxyethyl ) -4- 
tributyls tannylbenzamide (1.93 g) and 3-bromo-l- (4- 
ethylpiperazin- 1 -yl) isoquinoline (0.93 g) were heated under 
reflux overnight in the presence of 

te trakis triphenylphosphinepalladium ( 0) (0.13 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate and adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, which was then extracted with 
ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and then dried over magnesium sulfate . The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (chlorof orm/methanol 
system), to give l-(4 - e thylpiperazin - 1-yl) - 3- {4 - [N - (2 - 
benzyloxye thyl ) - N - me thy 1 carbamoyl ] phenyl} isoquinoline (0.69 
g) as a pale yellow viscous oil. 
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Sequentially, the resulting 1 - (4 - ethylpiperazin- 1 - 
yl) -3- {4- [N- (2 -benzyloxyethyl) -N- 

methylcarbamoyl] phenyl} isoquinoline (0.69 g) was converted 
into a hydrochloride in a conventional manner and then dissolved 
in methanol (50 ml) . To the resulting solution was added 10% 
palladium/carbon catalyst (0.20 g), and the catalytic reduction 
was conducted at atmospheric pressure overnight. The catalyst 
was filtered off, while the solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.41 g of 
the free compound of the title compound as a pale yellow 
amorphous . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 (t, J = 7 . 2Hz , 3H) , 

2 . 57 (q, J = 7 . 2Hz, 2H) , 2.77 (br- 1, 4H) , 3.13 (br-s, 3H) , 3.60 (br- 

t,4H) , 3 .77 (br-s, 2H) , 3.94 (br-s,2H) , 7.4 9 (br-t,lH) , 

7 . 57 (br-d, 2H) , 7 . 61 (br - t, 1H) , 7 .74 (s, 1H) , 7 . 81 (d, J=8 . 0Hz, 1H) , 

8 . 0 9 (d, J=8 . 4Hz , 1H) , 8 . 22 (d, J=8 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p.; 116-118°C 

'H-NMR (4 00MHz , DMS0-d 6 ) ; 6 (ppm) 1 .26 (t, J = 7 . 2Hz, 3H) , 3 . 01 (s, 3H) , 
3 . 12 (br-q, 2H) , 3.3 6 (br-s,6H) , 3 . 5 2 (br- s , 2H) , 3 . 67 (br-s, 4H) , 
7 . 54 (d, J=8 . 4Hz , 2H) , 7.63 (br- 1, 1H) , 7.76 (br- t, 1H) , 
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8 . 0 0 (d, J=8 . 0Hz, 1H) , 8 . 12 -8 . 14 (m, 2H) , 8.24 (br-d, 2H) . 
MS (FAB) m/z 419(M+H)\ 

^yampl p 383 Synthpsi s of 1 - f 4 - ethyl pippra?in -1 - yl) - 1 - f 4 - ( 1 - 
hydroxy- 1 -methyl propyl ) phenyl ] i soquinol ine oxal ate 



Ethyl 3 - (4 -Tributylstannylphenyl ) butyrate (5.46 g) and 
3-bromo-l- (4 - ethylpiperazin - 1 -yl) isoquinoline (1.33 g) were 
heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium (0) (0.19 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted in ethyl 
acetate. The organic layer was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate . The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 1 - ( 4 - ethy lpiperaz in - 




OH 
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1-yl) -3- [4- (1- ethoxycarbonylpropan- 2 -yl ) phenyl] isoquinoline 

(1.34 g) as a pale yellow viscous oil. 

Subsequently, the resulting 1 - (4 - ethylpiperazin- 1 - 
yl) -3 - [4 - (1 -ethoxycarbonylpropan-2 -yl) phenyl] isoquinoline 

(0 . 69 g) was dissolved in tetrahydrof uran (10 ml) . The solution 
was added to a suspension of lithium aluminum hydride (0.12 g) 
in tetrahydrof uran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was stirred for another 20 
min. Water (120 ml) , a 5N aqueous solution of sodium hydroxide 

(120 ml) and water (360 ml) were added to the reaction solution 
in this order, and then the resulting precipitates were filtered 
off. The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0.32 gof the free compound of the title compound 
as a pale brown viscous oil. 
Free compound: 

2 H-NMR (400MHz, CDC1 3 ) ; <5(ppm) 1 . 1 8 ( t , J = 7 . 2H z , 3H ) , 
1 . 3 3 (d, J=7 . 2Hz ,3H), 1 . 9 1 ( dt , J=7 . 2 , 7 . 2Hz , 2H ) , 

2.56(q,J=7.2Hz,2H), 2.76 (br-t, 4H) , 2 . 9 6 ( tq , J=7 . 2 , 7 . 2Hz , 1H) , 
3.55-3.66(m,6H), 7 . 31 (d, J=8 . 2Hz, 2H) , 7 . 4 5 (br - t , 1H) , 
7 . 58 (br- t, 1H) , 7.67 (s,lH) , 7 . 7 9 (d , J=8 . 0Hz , 1H) , 
8 . 08 (d, J=8 . 4Hz , 1H) , 9 . 06 (d, J=8 . 2Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 
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m.p. ; 106 - 10 8°C 

X H - NMR (4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1.24 (d, J=6 . 8Hz, 3H) , 

1.25 (t, J=7.2Hz,3H) , 1 . 74 (br - q, 2H) , 2 . 86 - 2 . 95 (m, 1H) , 

3.11 (br-s, 2H) , 3 . 2 8 - 3 . 3 8 (m, 6H) , 3 . 6 5 (br - s , 4H) , 

7 . 3 4 (d, J=8 . 4Hz, 2H) , 7.59 (br- t, 1H) , 7.73 (br- t, 1H) , 

7 . 97 (d, J=8 . 0Hz , 1H) , 8 . 03 (s, 1H) , 8 . 11 (br - d , 3H) . 

MS ( FAB ) m/z 390(M+H)\ 

P!vamp1p 384 Synfhps i r of 1-(4-grhy1pi ppra zin-1 -yl) - 3 - f 4 - ( M - 
propyl rarhamnyl ) - 3 - f 1 nnrnphpnyl ] i Rnqn innl i n p> 
rH hyrirnrhl nri dp 



F O 




o 

j 

N - Propyl - 3 - f luoro- 4 - tr ibu tyl s tannyl ben z amide (2.23 g) 
and 3-bromo-l- (4 - e thylpiperazin - 1 -yl) isoquinoline (0.96 g) 
were heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium ( 0) (0.14 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
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solution of sodium hydroxide, and then extracted with ethyl 
acetate. The organic layer was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.83 g of the free 
compound of the title compound as a pale yellow powder. 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 02 ( t , J=7 . 2Hz , 3H) , 
1 . 18 (t, J=7 . 2Hz, 3H) , 1 . 68 (tq, J«7 .2, 7 . 2Hz , 2H) , 

2 . 5 6 (q, J = 7 .2Hz, 2H) , 2.77 (br-t,4H) , 3 .46 -3 . 51 (m, 2H) , 

3 . 60 (br- t, 4H) , 6 . 8 0 - 6 . 8 6 (m, 1H) , 7 . 52 (br - t , 1H) , 7 . 6 3 (br - 1 , 1H ) , 
7 . 7 5 (s, 1H) , 7 . 82 (d, J-8 . 0Hz , 1H) , 7 . 9 8 - 8 . 0 2 (m , 2H) , 
8 . 09 (d, J=8 . 0Hz, 1H) , 8 . 19 (dt, J=8 . 2Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 124-125°C (decomp.) 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 0.92(t,J=7.6Hz,3H), 

1 . 3 3 (t, J = 7 . 2Hz, 3H) , 1 . 5 5 { tq , J = 7 . 2Hz , 2H ) , 3.21-3.27 (m,4H), 

3 . 32 -3 . 39 (m, 2H) , 3 . 5 3 (br - 1 , 2H ) , 3 . 64 (br - d , 2H) , 4 . 03 (br - d , 2H ) , 

7 . 6 7 (br - t, 1H) , 7 . 73 (dd, J=7 . 8Hz , 1H) , 7 . 7 9 (br - t , 1H) , 
8.02(d,J=7.6Hz,lH), 8 . 0 7 (br - d , 1H ) , 8.10(dd,J=1.8,8.2Hz,lH), 
8 . 15 (d, J = 8 . 0Hz , 1H) , 8.26(s,lH), 8.36(br-t,lH), 10 . 89 (br- 
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S, 1H) . 

MS (FAB) m/z 421 (M + H) * . 

Example 3B5 Synthpsi s nf 1 - (d -pfbyl pi ppra7in.1 -yl ) - ~3 - f ^ - 
f 1 nnrn- 4 - ( 2 - hydroxys thy 1 ) phpnyl 1 t snqu -? nnl i tip 
di hydrochl ori de 



2- ( 3 - Fluoro - 4 - tribu tyl s tannylpheny 1 ) ethyl acetate (2.77 
g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline (1.19 g) 
were heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium ( 0 ) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The organic layer was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, to give a mixture (1.44 
g) of 1- (4 - ethylpiperazin- 1 -yl) -3- [3-fluoro-4- (2- 




OH 
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acetoxyethyl ) phenyl] isoquinoline as a brown viscous oil and the 
starting material. 

Subsequently, the resulting mixture (1.44 g) was dissolved 
in methanol (30 ml) . A 5N aqueous solution of sodium hydroxide 
(11.8 ml) was added thereto, and the resulting mixture was 
stirred at room temperature for 2 hr. After the solvent was 
evaporated, water was added to the resulting residue, and then 
the mixture was extracted with ethyl acetate. The extract was 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.91 g of the 
free compound of the title compound as a pale yellow solid. 
Free compound: 

2 H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 56 (q, J=7 . 2Hz , 2H) , 3 . 7 6 (br - t , 4H) , 2 . 9 8 ( t , J= 6 . 6 Hz , 2H) , 

3.59(br-t,4H), 3 . 91 ( t , J= 6 . 6Hz , 2H) , 7 . 33 (dd, J=8 . 0Hz , 1H) , 

7 . 48 (br- t, 1H) , 7.60 (br- t, 1H) , 7 . 66 (s, 1H) , 7 . 7 9 ( d , J= 8 . 0Hz , 1H) , 

7.86-7.91(m,2H), 8 . 0 8 ( d , J= 8 . 4Hz , 1H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride: 

m.p.; 213-215°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H ) , 
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2 . 82 (t, J«6 . 8Hz, 2H) , 3 . 2 0 - 3 . 2 7 (m , 2H ) , 3 . 31 - 3 . 39 (m f 2H) f 



3 .51 (br- t, 2H) , 3 . 63 (br - d , 2H) , 3 .65 (t ff J-6 . 8Hz, 2H) , 4 . 01 (br- 
d, 2H) , 7 .45 (dd, J=8 . 0Hz, 1H) , 1 . 63 (br- t , 1H) , 7 . 7 6 (br - t , 1H) , 
7 . 9 3 -8 . 0 0 (m, 3H) , 8 . 12 - 8 . 13 (m, 2H) , 10 . 78 (br - s, 1H) . 
MS (FAB) m/z 380(M+H)\ 

Example 186 fiynthpsi s of 1 - ( A - Prhyl pippr37in-1 -yl ) ~ 1 - f d - ( ^ - 
hydroxy- 2 -mfithyl propyl ) phenyl ) i snqii innl i tip nva 1a^P 



Methyl 2 -methyl - 3 - (4 - tributylstannylphenyl ) propionate 
(2.69 g) and 3 -bromo- 1 - (4 - ethylpiperaz in - 1 -yl) isoquinoline 
(1.16 g) were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid. The aqueous layer was 
washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed- with a 10% aqueous solution 
of sodium carbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 




N 



OH 
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purified by silica gel column chromatography (toluene/acetone 
system), to give obtain 1 - ( 4 - ethylpiperazin - 1 - yl ) - 3 - [4 - (2 - 
methoxycarbonylpropyl ) phenyl] isoquinoline (1.34 g) in pale 
yellow viscous oil. 

Subsequently, the resulting 1 - (4 - ethylpiperazin- 1 - 
yl) - 3 - [4 - (2 -methoxycarbonylpropyl) phenyl] isoquinoline (1 . 34 
g) was dissolved in tetrahydrof uran (10 ml) . The solution was 
added to a suspension of lithium aluminum hydride (0.13 g) in 
tetrahydrof uran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was further stirred for 30 
min. Water (130 ml) , a 5N aqueous solution of sodium hydroxide 
(130 ml) and water (390 ml) were added to the reaction solution 
in this order, and the resulting precipitates were filtered off . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0.62 g of the free compound of the title compound 
as "a pale brown viscous oil. 
Free compound: 

"H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0.96(d,J=6.8Hz,3H), 
1 . 18 (t, J = 7 . 2Hz, 3H) , 1 . 96 - 2 . 05 (m, 1H) , 

2 . 49 (dd, J = 8 . 0 , 13 . 6Hz, 1H) , 2 . 5 6 ( q , J = 7 . 2 H z , 2 H ) , 2 . 7 6 ( br - t , 4H ) , 
2 . 82 (dd, J=6 . 4 , 13 . 6Hz, 1H) , 3.52(dd,J=6.0,10. 8Hz, 1H) , 
3 . 58 (dd, J=6 . 0 , 10 . 8Hz, 1H) , 3 . 5 9 (br - 1 , 4H) , 7 . 2 8 ( d , J= 8 . 2Hz , 2H ) , 
7.45 (br-t, 1H) , 7 . 5 8 (br - t , 1H ) , 7 .68 (s, 1H) , 7 . 78 (d, J = 7 . GHz, 1H) , 
8 . 07 (br-d, 1H) , 8.10(d,J«8.2Hz,2H). 

The resulting free compound was converted into an oxalate 
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in a conventional manner, and then recrys tallized from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate : 
m.p.; 195-196°C 

2 H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0 . 82 ( d, J= 6 . 8Hz , 3H) , 
1.26(t,J=7.2Hz,3H), 1 . 7 9 - 1 . 8 8 (m , 2H ) , 

2.35(dd,J=8.6,13.2Hz,lH) , 2 . 78 (dd, J = 5 . 6 , 13 . 2Hz , 1H) , 
3 . 12 (br-q, 2H) , 3 . 2 6 (dd , J=6 . 0 , 1 0 . 4Hz, 1H) , 

3.31(dd,J=6.0,10. 4Hz , 1H) , 3 . 3 6 (br - s , 4H ) , 3 . 6 6 (br - s , 4H) , 
7 . 30 (d, J-8 - 0Hz, 2H), 7 . 5 9 (br - t , 1H) , 7.73 (br- t, 1H) , 
7 . 97 (d, J=8 . 0Hz, 1H) , 8 . 04 (s, 1H) , 8 . 11 (d, J«8 . 0Hz , 2H) . 
MS (FAB) m/z 390 (M+H)\ 

Fvamplp ^ft7 Synth^si s of 1 - (4 - Pthyl pippra?in-1 - yll - 1 - [4 - 

(1 , 7 - d -i byHrnvypfhyl ) phenyl ] i snqinnnl inR rH hydrnrhl nridp 



2,2- Dimethyl - 3 - ( 4 - tr ibu ty 1 s tanny lpheny 1 ) -1,3- 
dioxolane (3.64 g) and 3 -bromo - 1 - ( 4 - e thylpiperazin - 1 - 
yl ) isoquinol ine (1.05 g) were heated under reflux overnight in 
the presence of tetrakistriphenylphosphinepalladium ( 0) (0.15 



OH 
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g) in xylene in nitrogen atmosphere. After cooling, the 
reaction solution was diluted with ethyl acetate and filtered. 
To the filtrate was added 2N hydrochloric acid, and the mixture 
was stirred at room temperature for 2 hr. The aqueous layer 
was washed with ethyl acetate, adjusted to pH 10 with a 8N aqueous 
solution of sodium hydroxide, and then extracted with ethyl 
acetate. The extract was washed with a 10% aqueous solution 
of sodium carbonate and brine, and dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) and then recrystallized from chlorof orm/n-hexane, to 
give 0.73 g of the free compound of the title compound as a pale 
brown powder. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H ) , 

2 . 56 (q, J=7 . 2Hz, 2H) , 2.76 (br-t ( 4H) , 3.58 (br-t f 4H) , 

3.72(dd,J=8.0,11.2Hz,lH) , 3 . 82 (dd , J-3 . 6 , 11 . 2Hz , 1H) , 

4 . 9 0 (dd, J=3 . 6 , 8 . 0Hz, 1H) , 7 . 4 5 - 7 . 4 9 (m, 3H ) , 7.59 (br-t, 1H) , 

7.69(s,lH), 7 . 80 (d, J=8 . 0Hz, 1H) , 8 . 0 8 ( d , J= 8 . 4Hz , 1H) , 

8 . 17 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a pale brown 
powder. 

Hydrochloride : 
m.p. ; 132-133°C 

736 



98046PCT 



1 H-NMR(400MHz,DMSO«d 6 ) ; 6 (ppm) 1.33 ( t , J = 7 . 2 Hz , 3H) , 3.20- 
3.27(m,2H), 3 . 3 1 - 3 . 3 9 (m , 2H) , 3 . 4 8 ( d , J= 6 . 0Hz , 2H) , 3.53 (br- 
t, 2H) , 3 . 6 3 (br-d, 2H) , 4.00 (br-d, 2H) , 4 . 61 (t, J-6 . OHz, 1H) , 
7 .47 (d, J=8 .4Hz, 2H) , 7 . 6 1 (br - t , 1H) , 7 . 7 4 (br - t , 1H) , 
7.99 (d, J = 7 . 6Hz, 1H) , 8 . 07 (s, 1H) , 8 . 11 - 8 . 15 (m, 3H) , 10 . 94 (br- 
s, 1H) . 

MS (FAB) m/z 378 (M + H) \ 

^vamplp Tftft .qyni-hPRi r of 1 - ( 4 - Rthy 1 pi pera z i n - 1 - yl ) - 3 - T 4 - ( 3 - 
hyHrnyy - 1 -mpfhyl hptyl ) phenyl 1 i soqn inol i lie d i hydrochl or i dp. 



4 - (4 -Tributylstannylphenyl) -2 -but anon e (2.46 g) and 
3 -bromo - 1 - (4 - e thylpiperaz in - 1 - yl ) isoquinol ine (1.41 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.22 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 




OH 
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then extracted with ethyl acetate. The extract was washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system), to give l-(4- 
ethylpiperazin-l-yl) -3- [4- (3 -oxobutyl) phenyl] isoquinoline 
(1.07 g) as a pale yellow viscous. oil. 

The resulting 1- (4 - ethylpiperazin - 1 - yl ) -3- [4- (3- 
oxobutyl ) phenyl] isoquinoline (0.50 g) was dissolved in 
tetrahydrof uran (50 ml) , and the mixture was stirred under 
ice-cooling, to which was then added 3 . 0M methylmagnesium 
bromide/ether solution (860 Ml). The resulting mixture was 
stirred for 30 min. Then, 3 . 0M methylmagnesium bromide/ethyl 
ether solution (860 Ml) was additionally added thereto, and the 
resulting mixture was stirred for 2 hr . An aqueous solution 
of saturated ammonium chloride was added to the mixture and 
extracted with ethyl acetate . The organic layer was washed with 
brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system) , to give 
0.21 g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J = 7 . 2Hz , 3H) , 1 . 32 (s, 6H) , 

1 . 82-1 . 86 (m, 2H) , 2.56(q,J=7. 2Hz, 2H), 2.75-2.79(m,6H), 

3 . 59 (br- t , 4H) , 7 . 31 (d, J=8. 0Hz, 2H) , 7 . 4 5 (br - t , 1H) , 7 . 5 8 (br- 
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t, 1H) , 7 .67 (s, 1H) , 7 . 78 (d, J=8 . OHz, 1H) , 8.07 (br-d, 1H) , 
8 .09 (d, J=8 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/lPE, to give the title compound as a pale brown powder. 
Oxalate : 
m .p . ; 205 - 2 06°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.17 (s,6H) , 1.2 6 ( t , J=7 . 2Hz , 3H) , 
1.66-1.70 (m, 2H) , 2.66-2.70 (m, 2H) , 3.12 (br-q,2H) , 3.36 (br- 
s, 4H) , 3 . 66 (br-s, 4H) , 7 . 33 (d, J=8 . OHz, 2H) , 7.59 (br- t, 1H) , 
7.73 (br- 1, 1H) , 7 . 97 (d, J=8 . 0Hz, 1H) , 8 . 0 3 (s, 1H) , 8.09- 
8 . 12 (m, 3H) . 

MS ( FAB) m/z 4 04 (M + H) * . 

Example 389 Syn the Si S Of 1 - (4-Pfhy1pi ppra?in-1 -yl ) - ^ - f 4 - 

hydroxy - 2 . 2 - dimethyl propyl ) phenyl 1 i snquinnl i rm oxa lafp 



Methyl 2 , 2 -dimethyl - 3 - (4 - 
tributylstannylphenyl ) propionate (2.81 g) and 3 - bromo - 1 - ( 4 - 
ethylpiperazin - 1 -yl) isoquinoline (1.18 g) were heated under 
reflux overnight in the presence of 

tetrakis triphenylphosphinepalladium (0) (0.17 g) in xylene in 




739 



98046PCT 



nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate . The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(toluene/acetone system), to give 1- (4-ethylpiperazin-l- 
yl) -3- [4- (2 -methoxycarbonyl - 2 - 

methylpropyl) phenyl] isoquinoline (1.51 g) as a brown viscous 
oil . 

The resulting 1- (4 - ethylpiperazin - 1 - yl ) -3- [4- (2- 
methoxycarbonyl - 2 -methylpropyl ) phenyl] isoquinoline (1.51 g) 
was dissolved in te trahydrof uran (10 ml) . The solution was 
added to a suspension of lithium aluminum hydride (0.14 g) in 
tetrahydrof uran (20 ml) under cooling with a cooler of sodium 
chloride and ice, and the mixture was stirred for another 30 
min. To the resulting solution were sequentially added water 
(140 ml), a 5N aqueous solution of sodium hydroxide (140 ml) 
and water (420 ml) , and the resulting precipitates were filtered 
off. The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (toluene/acetone 
system) , to give 0 . 90 g of the free compound of the title compound 
as a pale brown viscous oil. 
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Free compound: 

1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 0.93(s,6H), 1 . 1 8 ( t , J=7 . 2Hz , 3H ) , 
2 . 5 6 (q, J = 7 . 2Hz, 2H) , 2 . 64 (s, 2H) , 2 . 7 6 (br - 1 , 4H) , 3 . 3 6 (s, 2H) , 
3.60 (br- 1, 4H) , 7 . 27 (d, J=8 . 0Hz, 2H) , 7.45 (br- t, 1H) , 7 .58 (br- 
t,lH), 7 . 6 8 (s, 1H) , 7 .79 (d, J=8 . 0Hz, 1H) , 8 . 0 8 (br - d, 1H) , 
8.09(d, J=8.0Hz,2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tall i zed from 
ethanol/IPE, to give the title compound as a pale brown powder. 
Oxalate: 
m.p.; 194-195°C 

*H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 0.80(s,6H), 1.26(t,J=7.2Hz,3H), 
2 . 56 (s, 2H) , 3 . 10-3 . 16 (m, 2H) , 3.12(s, 2H) , 3.38 (br- s , 4H) , 
3.68 (br- s, 4H) , 7 . 28 (d, J»8 . 0Hz, 2H) , 7 . 5 9 (br - t , 1H) , 7 .73 (br- 
t, 1H) , 7 . 97 (d, J = 8 . 0Hz , 1H) , 8 . 04 (s, 1H) , 8 . 10 (d, J-8 . 0Hz , 2H) , 
8 . 11 (br-d, 1H) . 
MS (FAB) m/z 404 (M+H) * . 

Ryampl f> ^90 fiynrhpsiR of 1 - (4-Pthylp i ppra 7in»1 -yl) - ^ - H f S - 
rH f 1 nnrn - 4 - ( 2 - hy^roxypthoxy) phenyl 1 i snqu inoline oxalate 
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3-Methyl-3- (4 - tributyls tannylphenyl ) butyl acetate (4.05 
g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (1.10 g) 
were heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.16 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, to give a mixture (1.32 
g) of 1- (4 - ethylpiperazin- 1 -yl) -3- [4- ( 3 - acetoxy - 1 , 1 - 
dimethylpropyl ) phenyl] isoquinoline as a brown viscous oil and 
the starting material. 

The resulting mixture (1.32 g) was then dissolved in 
methanol (30 ml) , to which was then added a 5N aqueous solution 
of sodium hydroxide (3.00 ml), and the mixture was stirred at 
room temperature for 1.5 hr . The solvent was evaporated, and 
water was added to the resulting residue and the resulting 
mixture was extracted with ethyl acetate. The organic layer 
was washed with a 10% aqueous solution of sodium carbonate and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system), to give 
0 . 74 g of the free compound of the title compound as a pale yellow 
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solid . 

Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 1 8 ( t , J = 7 . 2Hz , 3H) , 1 . 40 (s , 6H) , 
2 . 01 (t, J-7 . 4Hz, 2H) , 2 . 5 6 (q, J = 7 . 2Hz , 2H) , 2.76 (br- t, 4H) , 
3.55 (t, J = 7 . 2Hz, 2H) , 3.59 (br- 1, 4H) , 7 . 4 3 - 7 . 47 (m , 3H) , 
7 .58 (br- t, 1H) , 7.68 (s, 1H) , 7.79(d,J=8.0Hz,lH), 
8.07 (d, J = 8.0Hz, 1H) , 8.12 ( d , J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrystallized from 
ethanol/ether , to give the title compound as a pale brown 
powder . 
Oxalate : 
m.p.; 134-135°C 

1 H - NMR ( 4 0 0MHz , DMSO- d 6 ) ; 6 (ppm) 1 . 2 6 ( t , J = 7 . 2Hz , 3H) , 1 . 32 (s , 6H) # 
1 . 8 5 (t, J=7 . 6Hz, 2H) , 3.12 (br-q, 2H) , 3 . 23 (d, J=7 . 6Hz, 2H) , 
3.36 (br- s, 4H) , 3.67 (br- s, 4H) , 7 . 4 8 ( d, J= 8 . 4Hz , 2H) , 7.60 (br- 
t, 1H) , 7.73 (br- t, 1H) , 7 . 9 8 ( d , J = 8 . 0Hz , 1H ) , 8 . 03 (s, 1H) , 
8.11 (br-d, 1H), 8 . 12 (d, J=8 . 4Hz, 2H) . 
MS (FAB) m/z 404 (M+H)*. 

Kxampl 3 91 £yn thpsi s of 1 - ( 4 - p thy "I pipprazi n - 1 - y T ^ - "3 - [ 4 - 
(1 , 1 z rH hydrnxy - ^ f 2^impfhyl propyl ) phenyl 1 i snqu i nol i tip 
dihyd-rochl nridp 
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OH 




2,2,5, 5-Tetramethyl-4 - (4 - tributyl s tannylphenyl ) -1,3- 
dioxane (3.22 g) and 3-bromo-l- (4-ethylpiperazin-l- 
yl) isoquinoline (1.27 g) were heated under reflux overnight in 
the presence of tetraki s triphenylphosphinepal ladium ( 0 ) (0.18 
g) in xylene in nitrogen atmosphere. After cooling, the 
reaction solution was diluted with ethyl acetate and filtered. 
To the filtrate was added 2N hydrochloric acid. The resulting 
mixture was stirred at room temperature for 20 min. The 
resulting aqueous layer was washed with ethyl acetate, adjusted 
to pH 10 with a 8N aqueous solution of sodium hydroxide, and 
then extracted with ethyl acetate . The organic layer was washed 
with a 10% aqueous solution of sodium carbonate and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) and recrystallized 
from chlorof orm/n - hexane , to give 0.93 g of the free compound 
of the title compound as a pale brown powder. 
Free compound: 
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'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0.91(s,3H) , 0.94 (s,3H) , 
1.18 (t, J=7 .2Hz, 3H) , 2.56 (q, J=7 . 2Hz, 2H) , 2 . 7 5 (br - t , 4H) , 
3.54-3.65(m,6H), 4.73(s, 1H) , 7 . 44 (d, J=8 .4Hz, 2H) , 7 . 4 6 (br- 
t, 1H) , 7 . 59 (br- t, 1H) , 7 . 6 9 (s, 1H) , 7.79 (d, J=8 . 4Hz , 1H) , 
8 . 07 (d, J=8 .4Hz, 1H) , 8 . 15 (d, J-8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p. ; 150. 5-151. 5°C 

'H-NMR (4 00MHz, DMSO-d) ; <5 (ppm) 0.70(s,3H), 0.84 (s, 3H) , 

1 . 33 ( t , J-7 . 2Hz, 3H), 3 . 16 (d, J=10 . 2Hz, 1H) , 3 . 21 - 3 . 27 (m, 2H) , 

3 . 34 (d, J-10 . 2Hz, 1H) , 3 . 3 2 - 3 . 3 9 (m , 2H) , 3.51 (br- t, 2H) , 

3.63 (br-d, 2H) , 4 . 01 (br-d, 2H), 4 .56 (s, 1H) , 7 .42 (d, J=8 .4Hz, 2H) , 
7 . 6 0 (br- t, 1H) , 7.74 (br- t, 1H) , 7 . 9 9 (d, J=8 . 0Hz , 1H) , 8 . 08 (s, 1H) , 
8 . 11 (br-d, 1H) , 8 . 13 (d, J=8 . 4Hz ,2H), 10 . 7 9 (br - s , 1H) . 
MS (FAB) m/z 420(M+H)\ 

Example 392 Synfhpsi s o f 1 - (4 -pthylpiperazin- 1-yl) - 3 - (4- f 4 - 
( 2 - hyHrnyyfithyl ) tPtrahydropyran - 4 - y 1 ] phpnyl } i snqn inolinp 
d i hyd rnrh 1 or i de 
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4- (2 - Acetoxye thyl ) -4- (4- 
tributylstannylphenyl) tetrahydropyran (2.20 g) and 3-bromo- 
1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline (0.83 g) were heated 
under reflux overnight in the presence of 

tetrakistriphenylphosphinepalladium { 0) (0.12 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, to give a mixture (1.14 g) of l-(4- 
ethylpiperazin - 1 -yl) -3- {4- [4- (2- 

acetoxy ethyl ) tetrahydropyran - 4 -yl] phenyl} isoquinoline as a 
brown viscous oil and the starting material. 

The resulting mixture (1.14 g) was subsequently dissolved 
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in methanol (30 ml) , followed by the addition of a 5N aqueous 
solution of sodium hydroxide (2.35 ml), and the mixture was 
stirred at room temperature for 5 hr . The solvent was 
evaporated. To the resulting residue was added water, and the 
mixture was extracted with ethyl acetate. The extract was 
washed with a 10% aqueous solution of sodium carbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.83 g of the 
free compound of the title compound as a pale yellow solid. 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1.18(t,J = 7.2Hz,3H), 1.92- 
1.9 9 (m, 2H) , 1.98 (t, J = 7.2Hz,2H) , 2 . 2 5 (br - d , 2H) , 
2 . 57 (q, J = 7 . 2Hz ,2H), 2.77(br-t,4H), 3 . 4 6 ( t , J=7 . 2Hz , 2H) , 
3.59-3.65(m,6H), 3 . 80 - 3 . 85 (m, 2H) , 7 . 41 (d, J=8 . 4Hz , 2H) , 
7 .47 (br- t, 1H) , 7 . 60 (br- t, 1H) , 7.70(s,lH), 7 . 8 0 ( d , J= 8 . 0Hz , 1H) , 
8 . 08 (d, J=8 . 0Hz , 1H) , 8 . 17 ( d , J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p. ; 138-139°C 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.34(t,J = 7.2Hz,3H), 1.82- 
1.88(m,4H), 2 . 10 (br-d, 2H) , 3 . 0 8 - 3 . 1 6 (m , 2H ) , 3 . 1 8 - 3 . 2 6 (m , 2H ) , 
3 . 31-3 . 39 (m, 2H) , 3 . 45 (br- t , 2H) , 3 . 53 - 3 . 63 (m, 4H) , 3.68- 
3.74 (m,2H), 4.00(br-d,2H), 7.47(d,J=8.4Hz,2H), 7 . 6 1 (br - t , 1H ) , 
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7 .75 (br- t, 1H) , 8 . 0 0 (d, J=8 . 0Hz, 1H) , 8 . 0 8 (s, 1H) , 

8 .12 (d, J=8 .4Hz, 1H) , 8 . 17 ( d , J= 8 . 4Hz , 2H) , 11 . 11 (br - s , 1H) . 
MS (FAB) m/z 446 (M+H)*. 

F-Y^mpl p ^ 9 ^ fiynthpsi s of 1 - f 4 -ethyl piperazin- 1 -yl) -3- (2 - 
hyrirnyyTDPthyl inf^an-S-yl ) i snqii i nol inp. d i hydroch 1 or i dp. 



2 - Ethoxycarbonyl - 5 - ( tr ibutyl s tannyl ) indane (3.04 g) and 
3 -bromo - 1 - (4 -ethylpiperazin - 1 -yl ) isoquinoline (0.87 g) were 
heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium (0) (0.12 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, to give l-(4- 
ethylpiperazin - 1 -yl) -3- ( 2 - ethoxycarbonyl indan - 5 - 
yl ) isoquinoline (1.06 g) as a brown viscous oil. 




OH 
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The resulting 1- (4 - ethylpiperazin - 1 -yl ) -3- (2- 
e thoxycarbonyl indan - 5 -yl) isoquinoline (1.06 g) was dissolved 
in tetrahydrof uran (6 ml) . Under cooling with a cooler of 
sodium chloride and ice, the solution was added to a suspension 
of lithium aluminum hydride (0.10 g) in tetrahydrof uran (10 ml), 
and the mixture was stirred for 20 min . To the resulting 
solution were sequentially added water (100 ml) , a 5N aqueous 
solution of sodium hydroxide (100 ml) and water (300 ml) , and 
the resulting precipitates were filtered off. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (toluene/acetone system), to give 
0 . 35 g of the free compound of the title compound as a pale yellow 
amorphous . 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.18(t,J=7.2Hz,3H) , 

2 . 56 (q, J=7 . 2Hz ,2H), 2.72-2.86 (m,7H), 3.09-3.20(m,2H), 

3.58(br-t,4H), 3 . 70 (d, J=6 . 8Hz , 2H) , 7 .29 (d, J=8 . 0Hz, 1H) , 

7 .44 (br- t, 1H) , 7 . 57 (br- t, 1H) , 7.66(s,lH), 7 . 7 8 ( d , J= 8 . 4Hz , 1H) , 

7 . 95 (br-d, 1H) , 8 . 01 (s, 1H) , 8 . 07 ( d , J= 8 . 4Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride: 
m.p. ; 136 . 5-138°C 

'H-NMR (4 00MHz # DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 2.57- 
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2 . 6 5 (m, 1H) , 2 .70-2 . 80 (m, 2H) , 2 . 96 - 3 . 07 (m, 2H) , 3.21- 
3.27 (m, 2H) , 3 . 31 - 3 . 4 0 (m, 2H) , 3 . 41 (d, J=6 . 8Hz , 2H) , 3.49 (br- 
t, 2H) , 3 . 64 (br-d, 2H) , 3.98 (br-d, 2H) , 7 . 3 2 (d, J=8 . 0Hz, 2H) , 
7. 5 9<br-t,lH) , 7.7 3 (br-t,lH) , 7.97 (d, J=8 . OHz , 2H) , 8.03 (br- 
d, 1H) , 8 . 04 (s, 1H) , 8 . 11 (d, J=8 . OHz, 1H) , 10.79 (br-s, 1H) . 
MS (FAB) m/z 388(M+H)\ 

^rnplp ^94 Synfhpsis of 1 - (4 - ethyl pippra7in-1 -yl ) - 1 - f(^ f d- 
rH hyrlroxymethyl ) phenyl 1 i soqinnnl inp rH hydrnrbl nrirlp 




3 , 4 -Bis (acetoxymethyl ) tributyl s tannyl benzene (1.91 g) 
and 3 -bromo- 1 - (4 - e thylpiperazin - 1 -yl) isoquinoline (1.00 g) 
were heated under reflux overnight in the presence of 
tetrakis triphenylphosphinepalladium (0) (0.14 g) in xylene in 
nitrogen atmosphere . After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
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sulfate. The solvent was evaporated, to give a mixture (1.36 
g) of 1- (4-ethylpiperazin-l-yl) -3- [3,4- 
bis (acetoxymethyl) phenyl] isoquinoline as a brown viscous oil 
and the starting material. 

The resulting mixture (1.36 g) was then dissolved in 
methanol (30 ml) , to which was then added a 5N aqueous solution 
of sodium hydroxide (7.22 ml) , and the mixture was stirred at 
room temperature for 1 hr. The solvent was evaporated, and to 
the resulting residue was added water, and then the mixture was 
extracted with ethyl acetate. The extract was washed with a 
10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.79 g of the 
free compound of the title compound as a pale yellow solid. 
'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 
2 . 55 (q, J«7 .2Hz, 2H) , 2 . 7 6 ( br - t , 4H ) , 3 . 5 8 (br - t , 4H) , 4.81(s,2H), 
4 . 87 (s, 2H) , 7.46 (d, J-7 . 6Hz, 1H) , 7.48 (br - t, 1H) , 7 . 6 0 (br - t , 1H ) , 
7 .70 (s, 1H) , 7 . 79 (d, J=8 . 0Hz ,1H), 8.07-8.11(m,2H), 
8 . 17 (d, J=l . 6Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 1.34 (t,J = 7.2Hz,3H) , 3 . (m, 2H) , 
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3.32-3.40(m,2H) , 3 . 54 (br - t , 2H) , 3 . 64 (br - d, 2H) , 3 . 99 (br- d, 2H) , 

4.61 (s, 2H) , 4.64(s,2H) , 7 . 5 3 (d, J=8 . 2Hz , 1H) , 7 . 61 (br - 1 , 1H) , 

7.74 (br- 1, 1H) , 8 . 0 2 (d, J=8 . 0Hz, 1H) , 8.07 (s, 1H) , 

8 . 08 (dd, J=2 . 0, 8 .2Hz, 1H) , 8 . 12 (d, J-8 . 8Hz, 1H) , 

8 . 2 3 (d, J=2 . 0Hz , 1H) , 11 . 11 (br- s, 1H) . 

MS (FAB) m/z 378(M+H) + . 

m.p.; 13 0.5-132°C (decomp.) 

F.y^mp] f> ^QS fiynthpsi r of 1 - (4 - gt hyl p i pgra z j n - 1 -yl ) - 3 - f 4 - 
(1 , 4 - d "i ox an - 2 - y 1, ) phpnyl ] t Rnqn innlinp d i hydrnrb 1 nri c\ 



2 - ( 4 - Tributylstannyl phenyl ) - 1 , 4 -dioxane (2.63 g) and 
3-bromo-l- ( 4 - e thy Ipiperazin - 1 - yl ) i soquinol ine (1.15 g) were 
heated under reflux overnight in the presence of 
tetrakistriphenylphosphinepalladium ( 0) (0.16 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate, adjusted to pH 10 with a 
8N aqueous solution of sodium hydroxide, and then extracted with 
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ethyl acetate. The extract was washed with a 10% aqueous 
solution of sodium carbonate and brine, and dried over magnesium 
sulfate. The solvent was evaporated, and the resulting residue 
was purified by silica gel column chromatography 
(chlorof orm/methanol system), to give 0.41 g of the free 
compound of the title compound as a pale brown viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1.18 ( t , J=7 . 2Hz , 3H) , 

2.56 (q, J=7 . 2Hz , 2H) , 2.76 (br-t, 4H) , 3 . 03 (d, J=4 . 8Hz, 2H) , 

3.5 9 (br-t,4H) , 3 . 84 - 3 . 9 0 (m, 2H) , 3 . 93 - 3 . 99 (m, 2H) , 

5.12 ( t, J=4 . 8Hz, 1H) , 7 . 38 (d, J=8 . 2Hz , 2H) , 7.45 (br- t, 1H) , 

7.58(br-t,lH), 7 . 67 (s, 1H) , 7.78(d,J=8. 0Hz , 1H) , 

8 . 07 (d, J=7 . 6Hz, 1H) , 8 . 11 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 163-166°C (decomp.) 

'H-NMR (4 00MHz, DMSO-d e ) ; 6 (ppm) 1.3 3 (t, J = 7.2Hz l 3H) , 3.21- 

3.28 (m,2H), 3 . 3 1 - 3 . 3 9 (m, 2H) , 3.39(d,J=0.4Hz,2H), 3 . 50 (br- 

t,2H) , 3.6 3 (br-d,2H) , 3 . 7 6 - 3 . 92 (m , 4H) , 4 . 0 1 (br - d , 2 H ) , 

5 . 03 ( t, J-0 . 4Hz ,1H), 7.38-7.41(m,lH),7.58-7.63(m,lH) f 7.72- 

7 . 7 8 (m, 1H) , 7 . 99 (br-d, 1H) , 8 . 07 - 8 . 1 6 (m , 5H ) . 

MS (FAB) m/z 404 (M+H)*. 

F.yampTp IQfi Syn t-hpg i g of 1-(4-^hy1pipgra7:-in-1-yl)-^-f4- 
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(1-grrahydT-nf 11 ran - 2 -yll phenyl 1 i soqni no! ine dihyflrochl ori <ip 



2 - (4 -Tributylstannylphenyl) tetrahydrof uran (1.88 g) and 
3-bromo-l- ( 4 - ethylpiperazin - 1 - yl ) i soquinol ine (1.18 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.17 g) in xylene in 
nitrogen atmosphere. After cooling, the reaction solution was 
diluted with ethyl acetate and filtered. The filtrate was 
extracted with 2N hydrochloric acid, and the resulting aqueous 
layer was washed with ethyl acetate. Then, it was adjusted to 
pH 10 with a 8N aqueous solution of sodium hydroxide, extracted 
with ethyl acetate, washed with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography ( chloroform/me thanol 
system) , to give 0 . 7 8 g of the free compound of the title compound 
as a pale yellow viscous oil. 
Free compound : 



'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 18 (t, J-7 .2Hz, 3H) , 1.81- 
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1 . 9 0 (m, 1H) , 1 . 99-2 . 07 (m, 2H) , 2 . 32-2 . 4 0 (m, 1H) , 

2.5 6 (q, J=7.2Hz, 2H) , 2.7 6 (br-t,4H) , 3.5 9 (br-t,4H) , 

3 . 97 (dt, J=6 . 4, 8 . 0Hz, 1H) , 4 . 14 ( dt , J= 6 . 8 , 8 . 4Hz , 1H) , 

4 . 97 (t, J=7 . OHz, 1H) , 7.43 (d, J=8 .2Hz, 2H) , 7.45 (br-t, 1H) , 

7 .58 (br-t, 1H) , 7.69(s,lH), 7 . 79 (d, J=8 . 4Hz , 1H) , 

8 . 0 8 (d, J=8 . 8Hz, 1H) , 8 . 14 (d, J-8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 129-130°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 33 (t, J = 7 . 2Hz, 3H) , 1.66- 
1.7 5 (m, 1H) , 1.93-2.01(m,2H), 2 . 3 0 - 2 . 3 8 (m, 1H) , 3.20- 
3.27(m,2H), 3 . 3 1 - 3 . 3 9 (m , 2H) f 3 . 52 (br - 1 , 2H) , 3 . 63 (br - d , 2H) , 
3 . 81-3 . 87 (m, 1H) , 3 . 98-4 . 05 (m, 3H) , 4 . 87 (t, J = 7 . 2Hz, 1H) , 
7.45(d,J=8.4Hz,2H), 7 . 6 1 (br - t , 1H) , 7.75 (br-t, 1H) , 
7 . 99 (d, J=8 . 4Hz ,1H), 8 . 08 (s , 1H) , 8.12(d,J=8. 8Hz , 1H) , 
8 . 16 (d, J=8 . 4Hz ,2H), 10 . 92 (br - s , 1H) . 
MS ( FAB ) m/z 388(M+H)*. 

Kxampl p> 19 7 Syn rhps is of 1 - ( 4 - fithyl pi ppra zin-l - yl ) - 1 - \ 4 - 
( pi g-4 -hyHrnxyryrl nhpxyl ) phenyl 1 i Rnqin nnl i ne 
d i hydrnrhl nrif^p 
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cis-4- (Tributyls tannylphenyl ) cyclohexyl acetate (1.37 
g) and 3 -bromo- 1 - (4 - ethylpiperazin - 1 -yl) isoquinoline (1.11 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.16 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 with a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture (1.24 g) of 1 - ( 4 - e thylpiperazin - 1 - yl ) - 3 - [4 - ( ci s - 4 - 
acetoxycyclohexyl) phenyl] isoquinoline as a brown viscous oil 
and the starting material. 

Then, the resulting mixture (1.24 g) was dissolved in 
methanol (20 ml) . To the solution was added a 5N aqueous 
solution of sodium hydroxide (2.72 ml), and the mixture was 
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stirred at room temperature for 3.5 hr. The solvent was 
evaporated, and to the resulting residue was added water. The 
resulting mixture was extracted with ethyl acetate, washed with 
a 10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.52 g of the 
free compound of the title compound as a pale brown amorphous. 
'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.18 ( t , J-7 . 2Hz , 3H) , 1 . 17 (br- 
t, 4H) , 1 . 94 (br- 1, 4H) , 2 . 56 (q, J=7 . 2Hz, 2H) , 2.61 (br-t, 1H) , 
2 .76 (br- t, 4H) , 3 . 5 9 (br - 1 , 4H ) , 4 .16 (s, 1H). , 7.35 ( d , J= 8 . 4Hz , 2H) , 
7 . 45 (br- t, 1H) , 7 . 5 8 (br - 1 , 1H) , 7 . 67 (s, 1H) , 7 . 78 (d, J=8 . 0Hz , 1H) , 
8 . 07 (br-d, 1H) , 8 . 10 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 
m.p.; 152-153°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.32(t,J = 7.2Hz,3H), 1.57 (br- 
t,4H), 1 . 77 (br-d, 2H) , 1 . 84 - 1 . 94 (m , 2H) , 2 . 5 8 (br - t , 1H ) , 3.21- 
3 . 28 (m, 2H) , 3 . 3 1 - 3 . 39 (m, 2H) , 3 .47 (br- 1, 2H) , 3 . 64 (br - d, 2H) , 
3.92 (br- s, 1H), 4.00(br-d,2H), 7.36(d,J=8.6Hz,2H), 7 . 60 (br- 
t,lH), 7 .74 (br- t, 1H) , 7 . 9 8 (br - d ,- 1H ) , 8.05(s,lH), 
8.11(d,J=8.6Hz,2H), 10 . 5 6 (br - s , 1H) . 
MS (FAB) m/z 416 (M+H) \ 

757 



98046PCT 



PvampIP ^Qfl fiynfhPfii s Qf l^zJA - Pl-hyl p t pg-ra n - 1 -yl ) - 3 - f4 - 
(l-yang - A -hyrlrnvyryrl nhpyyl 1 phenyl ] -j snqni nol i ne 
d 3 liy^rn rhl nridp. 




OH 



Trans - 4 - ( tributyls tannylphenyl ) cyclohexyl acetate ( 0 . 56 
g) and 3 -bromo - 1 - (4 - ethylpiperazin - 1 - yl ) isoquinoline (0.46 g) 
were heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.06 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture (0.44 g) of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - [4 - ( trans - 
4 - acetoxycyclohexyl ) phenyl] isoquinoline as a brown viscous 
oil and the starting material. 
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The resulting mixture (0.44 g) was then dissolved in 
methanol (8 ml) , to which was then added a 5N aqueous solution 
of sodium hydroxide (987 ml) , and the mixture was stirred at 
room temperature for 3 hr . The solvent was evaporated, and to 
the resulting residue was added water, and the mixture was 
extracted with ethyl acetate. The extract was washed with a 
10% aqueous solution of sodium carbonate and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) , to give 0.13 g of the 
free compound of the title compound as a pale brown amorphous. 
*H - NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t, J = 7 . 2Hz, 3H) , 1.40- 
1.50 (m,2H) , 1.53-1.63 (m, 2H) , 1.97 (br-d,2H) , 2.12 (br-d,2H) , 
2 . 52-2 . 59 (m, 1H) , 2 . 55 (q, J=7 . 2Hz, 2H) , 2.75 (br- t , 4H) , 
3 . 5 8 (br- t, 4H) , 3 . 6 7 - 3 . 7 4 (m, 1H) , 7 . 30 (d, J-8 . 4Hz, 2H) , 
7 . 44 (br- t, 1H) , 7 . 57 (br - 1 , 1H) , 7 . 66 (s, 1H) , 7 . 77 (d, J=8 . 0Hz , 1H) , 
8.06-8.10 (m,3H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale brown 
powder . 

Hydrochloride : 

m.p.; 157-158°C (decomp.) 

X H -NMR (4 00MHz, DMS0-d 6 ) ; 8 (ppm) 1 . 27 - 1 . 37 (m, 2H) , 
1.33 (t, J = 7 . 2Hz , 3H) , 1 . 4 7 - 1 . 5 8 (m , 2H ) , 1 . 82 (br - d , 2H) , 
1.95(br-d,2H), 3 . 20 - 3 . 27 (m, 2H) , 3 . 3 1 - 3 . 3 8 (m, 2H) , 3.46- 
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3 . 53 (m, 3H) , 3 . 6 3 (br -d, 2H) , 3 . 99 (br- d, 2H) , 7 . 3 6 (d, J=8 .4Hz, 2H) , 
7 . 60 (br- t, 1H) , 7 . 74 (br - t , 1H) . 1 . 98 (d, J=8 . 0Hz , 1H) , 8.04(s,lH), 
8 . 09-8 .12 (m, 3H) , 10 . 77 (br- s, 1H) . 
MS (FAB) m/z 416(M+H)\ 

Example 399 Synt-.hftgj r of 1 - ( 4 - Pt-hyl pi pftra * -i n - 1 -yl ) - 1 - [d z 
(fpfrahydrnpyran - 4 - yl ) thy 1 phenyl 1 i snqni nn l i r>P> 
rii hy^rnrhl or i rig 




J 

4 - (Tetrahydrof uran - 4 -yl) methyl tributyl stannylbenzene 
(0.67 g) and 3 -bromo - 1 - (4 - e thy Ipiperaz in - 1 -yl ) isoquinoline 
(0.59 g) were heated under reflux in the presence of 
tetrakistriphenylphosphinepalladium ( 0 ) (0.08 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 with a 8N aqueous solution sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
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resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.30 g of 
the free compound of the title compound as a pale yellow viscous 
oil . 

Free compound: 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 18 (t, J-7 . 2Hz, 3H) , 1.32- 

1.4 3 (m, 2H) , 1. 61 (br-d, 2H) , 1 . 7 5 - 1 . 86 (m, 1H) , 

2.56 (q, J=7 . 2Hz, 2H) , 2 . 61 (d, J = 6 . 8Hz, 2H) , 2.76 (br- t, 4H) , 

3 .35 (br- t, 2H) , 3 . 59 (br- t , 4H) , 3 . 9 6 (br-q, 2H) , 7 . 24 -7 . 2 6 (m, 2H) , 

7 .45 (br- t, 1H) , 7 . 5 8 (br- t , 1H) , 7.68(s,lH) , 1 . 7 9 (d , J= 8 . 0Hz , 1H) , 

8 . 07 - 8 . 11 (m, 3H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with in ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 182-184°C (decomp.) 

2 H - NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 1 9 - 1 . 3 0 (m , 2H ) , 

1.3 3 (t, J = 7.2Hz, 3H) , 1 . 5 1 (br - d , 2H) , 1 . 7 2 - 1 . 8 4 (m , 1H ) , 

2.58 (d, J=7 . 2Hz, 2H), 3.20-3.28 (m,4H), 3 . 3 1 - 3 . 3 9 (m, 2H) , 

3 . 53 (br- t, 2H) , 3 . 62 (br- d, 2H) , 3 . 82 (br - q, 2H ) , 3 . 9 9 (br- d, 2H) , 

7 . 31 (d, J=8 . 4Hz , 2H) , 7.60 (br- t, 1H) , 7.74 (br- t , 1H) , 

7 . 98 (d, J=7 . 6Hz, 1H), 8 . 06 (s, 1H) , 8.12 (br-d, 3H) , 11.00 (br- 

s, 1H) . 

MS (FAB) m/z 416(M+H)\ 

Kxampl <=> 4 00 .gynthpsi s of o to- 1 - (4 - pfhyl pi ppra 7in-1 - 
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yl ) - ^ . (d-mPthnvyphpnyl ) t snqninol i tip* ^ihyrirnphl nridp 




J 

Phosphorus pentachloride (12.50 g) was added to 3- (4- 
methoxyphenyl) -1,2- dihydroisoquinol in - 2 - one (5.03 g) 
obtained in Example 10-1, and the mixture was stirred at 140°C 
overnight. Water was added to the reaction solution, and the 
mixture was extracted with ethyl acetate. The extract was 
washed sequentially with a 10% aqueous solution of sodium 
carbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting residue was purified 
by silica gel column chromatography (ethyl acetate/n-hexane 
system) and recrys tallized from chlorof orm/n - hexane , to give 
l,4-dichloro-3- (4 -methoxyphenyl ) isoquinol ine (2.17 g) . 

To the resulting 1 , 4 - dichloro - 3 - ( 4 - 
methoxyphenyl ) isoquinoline (0.30 g) were added potassium 
carbonate (0.14 g) , N - e thy lpipera z ine (126 ml) and N,N- 
dimethyl f ormamide (10 ml) . The resulting mixture was stirred 
at room temperature overnight. To the mixture was then added 
N- ethylpiperazine (126 ml) , and the mixture was stirred at room 
temperature for 4 hr. Still additionally, N - e thylpiperaz ine 
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(378 ml) was added thereto, and the mixture was stirred at 50°C 
for 1.5 hr. To the reaction solution was added water, and the 
mixture was extracted with ethyl acetate. The extract was 
washed sequentially with water (four times) and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/acetone system), to give 0.10 g 
of the free compound of the title compound as a colorless viscous 
oil . 

Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.16 (t, J = 7 . 2Hz, 3H) , 

2 . 54 (q, J=7 . 2Hz, 2H) , 2 . 7 2 (br - t , 4H ) , 3 . 52 (br - t , 4H) , 3.88(s,3H), 

7 . 01 (d, J-9 . 0Hz, 2H) , 7.53 (br-t, 1H) , 7.72 (br- t, 1H) , 

7 . 88 (d, J=9 . 0Hz, 2H) , 8 . 0 9 (d, J=8 . 0Hz , 1H) , 8 . 27 (d, J=8 . 0Hz , 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 

m.p.; 200 . 5 - 201 . 5°C (decomp.) 

*H - NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3 . 25 (m, 2H) , 3.28-3.36(m,2H), 3.50 (br-t, 2H) , 3.58 (br-d, 2H) , 
3.84(s,3H), 3 . 95 (br-d, 2H) , 7 . 0 8 (d , J= 9 . 0Hz , 2H) , 7 . 74 (br- t , 1H) , 
7 . 81 (d, J=9 . 0Hz, 2H) , 7 . 9 3 (br - 1 , 1H ) , 8 . 20 (d, J-8 . 0Hz, 1H) , 
8 . 26 (d, J-8 . 0Hz, 1H) , 10 . 9 5 (br- s , 1H) . 
MS ( FAB ) m/z 382, 384(M+H)\ 

Kxam pIP 401 .^ynfhpsi s of 1 - ( 4 - fithyl pi nprazi n-1-y1)-3-f4- 
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(ri s • 4 - hyHrnvyl-Ptrahyfimpyran -^-yl ^p hpnyl ] i goqn innl itip 



cis - 4 - Acetoxy - 2 - 
(tributylstannylphenyl) tetrahydrof uran (1.81 g) and 3- 
bromo - 1 - (4 - ethylpiperazin - 1 -yl ) isoquinoline (0.98 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.14 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted in 2N hydrochloric acid, and the 
resulting aqueous layer was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 
hydroxide, extracted with ethyl acetate, washed with a 10% 
aqueous solution of sodium carbonate and brine, and dried over 
magnesium sulfate. The solvent was evaporated, to give a 
mixture of 1- (4 - ethylpiperazin- 1 -yl ) -3- [4- (cis-4- 
acetoxy tetrahydropyran - 2 - yl ) phenyl ] isoquinoline as a brown 
viscous oil and the starting material. 




OH 
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Then, the resulting mixture was dissolved in methanol (20 
ml) . To the solution was added a 5N aqueous solution of sodium 
hydroxide (3.0 ml), and the mixture was stirred at room 
temperature overnight. The solvent was evaporated, arid to the 
resulting residue was added water, and the mixture was then 
extracted with ethyl acetate . The extract was washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.75 g of 
the free compound of the title compound as a pale brown 
amorphous . 

^-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 (t, J=7 . 2Hz, 3H) , 1.55- 

1 . 72 (m, 2H) , 1 . 97 -2 . 03 (m, 1H) , 2 . 21 - 2 . 27 (m, 1H) , 

2 . 56 (q, J=7 . 2Hz , 2H) , 2.76 (br-t, 4H), 3.59-3.65(m,5H), 3.94- 

4 . 02 (m, 1H) , 4.19-4.24 (m, 1H) , 4.39(dd,J«2.0,ll. 4Hz, 1H) , 

7.42-7.48(m,lH), 7 . 45 (d, J=8 . 4Hz, 2H) , 7 . 5 8 ( br - t , 1H) , 

7 . 69 (s, 1H) , 7 . 79 (d, J=8 . 0Hz , 1H) , 8 . 08 (d, J=8 . 0Hz , 1H) , 

8 . 15 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p. ; 148-149 . 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1-. 2 8 - 1 . 3 6 (m , 1H ) , 

1 . 3 4 (t, J = 7 . 2Hz, 3H) , 1 . 3 9 - 1 . 4 9 (m, 1H) , 1.81-1. 86 (m, 1H) , 2.06- 

2 . 11 (m, 1H) , 3 . 20-3 . 26 (m, 2H) , 3 . 31 - 3 . 3 9 (m, 2H) , 3.48- 
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3.64(m,5H), 3 . 74 - 3 . 82 (m, 1H) , 3 . 99 (br-d, 2H) , 4 . 02 - 4 . 07 (m, 1H) , 
4.38(dd, J-l. 6, 11.2Hz, 1H) , 7 . 4 6 ( d , J= 8 . 4Hz , 2H) , 7 . 6 1 (br - t , 1H) , 
7 .75 (br-t, 1H) , 7 . 9 9 (d, J=8 .4Hz, 1H) , 8 . 0 9 (s, 1H) , 
8.12 (d, J=8.4Hz,lH) , 8 . 1 6 ( d , J= 8 . 4Hz , 2H) , 1 1 . 0 9 ( br - s , 1H ) . 
MS (FAB) m/z 418 (M+H) * . 

F.vamplp 40? SynfhpRi g of 1 - f 4 - pthyl pi ppra7 i n - 1 -yl ) - [4- 
( trans - A - hydrnvy t Pf r ahyri ropy ran - 2 -yl ) phenyl 1 i soqiii noli ne 
Hihy^r nrhl nridp 



trans - 4 - Acetoxy- 2 - 
( tributyls tannylphenyl) tetrahydropyran (3.35 g) and 3- 
bromo- 1 - (4 - ethylpiperaz in - 1 -yl) isoquinoline (1.36 g) were 
heated under reflux in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.19 g) in xylene in 
nitrogen atmosphere overnight. After cooling, the reaction 
solution was diluted with ethyl acetate and filtered. The 
filtrate was extracted with 2N hydrochloric acid, and the 
resulting aqueous phase was washed with ethyl acetate. Then, 
it was adjusted to pH 10 by a 8N aqueous solution of sodium 




OH 
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hydroxide, extracted with ethyl acetate, washed with brine, and 
dried over magnesium sulfate. The solvent was evaporated, to 
give a mixture of 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - [4 - ( trans - 4 - 
ace toxy te trahydropyran - 2 - yl ) phenyl ] isoquinoline as a brown 
viscous oil and the starting material. 

Then, the resulting mixture was dissolved in methanol (20 
ml) . To the solution was added a 5N aqueous solution of sodium 
hydroxide (3.0 ml), and the mixture was stirred at room 
temperature overnight. The solvent was evaporated, and to the 
residue was added water, and the mixture was extracted with 
ethyl acetate . The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 1.06 g of 
the free compound of the title compound as a brown amorphous. 
'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 1.64- 
1.70(m,lH), 1.88-2. 06 (m,3H), 2.56(q,J=7. 2Hz, 2H) , 2 . 7 6 (br- 
t, 4H) , 3.59 (br- 1, 4H) , 3 . 95 - 4 . 0 0 (m, 1H) , 4 . 07 - 4 . 1 3 (m , 1H ) , 
4.34-4.37(m,lH), 4.89 (dd, J = 4 . 8 , 9 . 2Hz , 1H) , 7 . 4 5 (br - t , 1H ) , 
7 . 46 (d, J=8 . 4Hz , 2H) , 7.58 (br- 1, 1H) , 7 . 69 (s, 1H) , 

7 .79 (d, J=8. 0Hz, 1H) , 8.07 ( d , J= 8 . 4Hz , 1H ) , 8 . 14 ( d , J= 8 . 4Hz , 2H ) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 151-152. 5°C (decomp.) 
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*H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.3 4 (t, J = 7 . 2Hz, 3H) , 1.55 (br- 

d, 1H) , 1. 6 8 (br-t, 1H) , 1 . 75 - 1 . 86 <m, 2H) , 3 . 19 - 3 . 2 6 (m, 2H) , 

3.31-3.39 (m,2H) , 3.53-3.64 (m, 4H) , 3.82 (dd, J=4 . 6 , 10 . 6Hz , 1H) , 

3.92 -4.00 (m,4H) , 4 . 79 <dd, J-2 . 0 , 11 . 2Hz . 1H) , 

7 .44 (d, J=8 . 2Hz, 2H) , 7.61 (br-t r 1H) , 7.75 (br-t, 1H) , 

7 . 99 (d, J=8 . 0Hz, 1H) , 8 . 0 8 (s , 1H) , 8 . 12 (d, J=8 . 4Hz, 1H) # 

8 . 16 (d, J-8 . 2Hz, 2H) , 11 . 2 9 (br- s , 1H) . 

MS (FAB) m/z 418 (M+H) \ 

Rvampl g 403 Synth fig Lb r>f 1 - (A -Pthyl pipprazin-1 -yl ) - 3 - T4 - ( 2 - 
hyHrnxyprnpnyy) phe nyl ] i snqn innlinp Hi hydrochloride 

OH 




According to the method of Example 7, l-(4- 
ethylpiperazin - 1 - yl ) - 3 - ( 4 - hydroxyphenyl ) isoquinol ine was 
obtained. In the same manner as in Example 287, subsequently, 
1- (4-ethylpiperazin-l-yl) - 3 - {4 - [2 - (R) - (tert- 

butyldimethylsilyloxy) propoxy] phenyl} isoquinol ine (0.43 g) 
was obtained. 

To the resulting 1- (4-ethylpiperazin-l-yl) -3- {4- [2- 
(R) - ( tert -butyldimethylsilyloxy) propoxy] phenyl} isoquinoline 
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(0.43 g) were added methanol (10 ml) and 2N hydrochloric acid 
(50 ml) and dissolved, and the resulting mixture was stirred 
at room temperature for 4 1 5 hr . The solvent was evaporated, 
and the resulting residue was adjusted to pH 10 by a 8N aqueous 
solution of sodium hydroxide, which was then extracted with 
ethyl acetate . The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) , to give 0.22 g of 
the free compound of the title compound as a colorless 
amorphous . 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; <5 (ppm) 1 . 18 ( t , J=7 . 2 Hz , 3H) , 

1 . 32 (d, J=6 . 4Hz, 3H) , 2 . 56 (q, J=7 . 2Hz , 2H) , 2.76 (br- t , 4H) , 
3.59 (br- t, 4H) f 3 . 87 (dd , J=8 . 0 , 9 . 2Hz , 1H) , 

4 . 02 (dd, J = 2 . 8 , 8 . 2Hz, 1H) , 4 . 2 0 - 4 . 2 8 (m, 1H) , 7 . 01 ( d , J = 8 . 8Hz , 2H) , 
7 .44 (br- t, 1H) , 7 . 57 (br - t , 1H) , 7 . 6 2 (s, 1H) , 7 .77 (d, J=8 . 0Hz , 1H) , 
8 . 0 6 (d, J=8 . 4 Hz, 1H) , 8 . 12 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 112 - 114°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.18(d,J=6.0Hz,3H), 

1. 33 (t, J = 7 . 2Hz, 3H), 3 . 2 1 - 3 . 28 (m, 2H) , 3.31-3.39(m,2H), 
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3.48 (br- t, 2H) , 3 . 6 3 (br-d, 2H) , 3 . 85 - 4 . 02 (m, 5H) , 
7.07(d, J=8.8Hz,2H) , 7.58(br-t, 1H) , 7 . 72 (br - t , 1H) , 
7.9 6 (d, J= 8.4Hz , 1H) , 8.0 0 (s, 1H) , 8 . 1 0 (d , J= 8 . 0Hz , 1H ) , 
8 . 15 (d, J=8 . 8Hz, 2H) , 10.68 <br-s, 1H) . 
MS (FAB) m/z 392 (M+H)\ 

Example 404 Synthpsis of 1 - f4-pthy1piperazin»1 -yl^ - ^ - [4- (2- 
hydroxy- 1 - methyl Pthnxy) phenyl 1 i snqn innlinp r\ i hyrirorhl nn'^P 




According to the method of Example 7, l-(4- 
ethylpiperazin - 1 -yl ) - 3 - ( 4 - hydroxyphenyl ) isoquinoline was 
obtained. In the same manner as in Example 287, subsequently, 
1- (4 - ethylpiperazin- 1 -yl ) -3- {4- [2 - tri tyloxy- 1 - (S) - 
methylethoxy) ] phenyl } isoquinol ine (1.21 g) in colorless 
viscous oil was prepared. 

To the resulting 1- (4 - ethylpiperazin - 1 - yl ) -3- {4- [2- 
trityloxy-1- (S) -methylethoxy] phenyl } isoquinoline (1.21 g) 
were added benzene (10 ml), methanol (50 ml) and 2N hydrochloric 
acid (10 ml) and dissolved, and the resulting mixture was 
stirred at room temperature for 45 min. The solvent was 
evaporated, and the resulting residue was adjusted to pH 10 by 
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a 8N aqueous solution of sodium hydroxide, which was then 
extracted with ethyl acetate . The extract was washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
to give 0.36 g of the free compound of the title compound as 
a colorless amorphous. 
Free compound : 

'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1.18 (t, J=7 .2Hz, 3H) , 

1 .32 (d, J=6 . 0Hz, 3H) , 2.56 (q, J = 7 . 2Hz, 2H) , 2.76 (br- t, 4H) , 
3.59 (br-t,4H) , 3 . 7 5 ( dd, J= 6 . 4 , 1 1 . 6Hz , 1H) , 

3.8 0 (dd, J=3 .6, 11.6Hz, 1H) , 4 . 55 - 4 . 6 2 (m , 1H) , 

7 . 03 (d, J=8 . 8Hz, 2H) , 7 . 4 4 (br - t , 1H ) , 7 . 57 (br- t , 1H) , 7 . 62 (s, 1H) , 
7 . 77 (d, J=8 . 0Hz, 1H) , 8 . 06 (d, J = 7 . 2Hz, 1H) , 8 . 12 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 128-129°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 5 (ppm) 1 .25 (d, J=6 . 0Hz, 3H) , 

1. 33 <t, J-7 . 2Hz ,3H), 3.20-3.26(m,2H), 3 . 3 1 - 3 . 3 8 (m, 2H) , 3.48- 
3 . 6 3 (m, 6H). , 4 . 4 8 - 4 . 5 6 (m , 1H ) , 7 . 07 (d, J=9 . 0Hz, 2H) , 7 . 57 (br- 
t, 1H) , 7.72 (br- t, 1H) , 7 . 95 (d, J=8 . 0Hz, 1H) , 7 . 99 (s, 1H) , 

8 . 10 (d, J=8 . 4Hz, 1H) , 8 . 13 (d, J=9 . 0Hz , 2H) , 11.03 (br-s, 1H) . 
MS ( FAB ) m/z 392 (M+H) \ 

Example 4 05 £yn rhps-i K of 1 - (4>Pt-hy1pippra7in-1 - yl) - V 

mfjf.hoxypyritiin - 4 -yl ) i soqui nol inp 
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To 3 - (2 -methoxypyridin - 4 - yl ) isoquinolin- 1 - one (1.22 g) 
obtained by reacting N-methyl -o- toluamide (2.90 g) and 4- 
cyano- 2 -me thoxypyridine (2.60 g) according to the method of 
Example 10-1 was added phosphorus oxychloride (25.7 g) , and the 
resulting mixture was heated at 100°C for 2 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water, an aqueous solution of saturated sodium 
bicarbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting 1 - chloro - 3 - ( 2 - 
methoxyphenyl ) isoquinoline was reacted as it was with N - 
ethylpiperazine (20 ml) at 120°C for 8 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/me thanol system) , to the free compound of the title 
compound as a pale yellow oil (0.62 g, yield; 9.2%). 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder . 
Hydrochloride : 

*H - NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H ) , 3.18- 

3.2 8(m,2H) , 3 . 2 8 - 3 . 4 1 (m , 2H) , 3 . 4 8 - 3 . 67 (m, 4H) , 3.94 (s,3H) , 

3 . 99-4 . 08 (m, 2H) , 7.62 (br-s, 1H) , 7 . 66 - 7 .73 (m, 1H) , 7.77- 

7 . 8 4 (m, 2H) , 8 . 04 (br-d, 1H) , 8.16 (br-d, 1H) , 8 . 2 8 - 8 . 3 3 (m , 2H) , 

10 . 98 (m, 1H) . 

m.p.; 174-176°C 

MS (FAB) m/z 349 (M + H) \ 

F.y^mpl 4 06 SynthPsi s of 1 - ( 4 - pthyl pi perazi n - 1 -yl) - 3 - (2 - 

hpn 7.y1 nvypyri rH n - 4 -yl ) "i snqn inn l itip and 1 - ( 4 - ethyl pi pprfl ZjLXLz 

1 -yl ) - ^ - ( 3 - rhl nrnpyri rH n -4 -yl ) "i soquinol inp. 



To 3 - ( 2 -benzyloxypyridin - 4 -yl ) i soquinol in - 1 - one (2.84 
g) obtained by reacting N-methyl -o - toluamide (3.00 g) and 
4 - cyano- 2 - benzyloxypyridine (4.20 g) according to the method 
of Example 10-1 was added phosphorus oxychloride (37.7 g) , and 
the resulting mixture was heated at 100°C for 2 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
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ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting l-chloro-3- 

(2 -benzyloxypyridin-4 -yl) isoquinoline was reacted as it was 
with N-ethylpiperazine (20 ml) at 120°C for 8 hr. The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system), to give 1 -( 4 - ethylpiperazin - 1 - 
yl) - 3 - (2 -benzyloxypyridin- 4 -yl ) isoquinoline (0.21 g) and 1- 
(4 - ethylpiperazin- 1 -yl) -3- (2 - chloropyridin - 4 - 
yl ) isoquinoline (0.32 g) , as pale yellow oils. 

These resulting compounds were individually converted 
into hydrochlorides in conventional methods, to give a yellow 
amorphous and a yellow powder. 

1- (4 -Ethylpiperazin- 1 -yl) -3- (2 - benzyloxypyridin - 4 - 

yl ) isoquinoline hydrochloride (yellow amorphous): 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.3 2 ( t , J = 7 . 2Hz , 3H ) , 3.18- 

3.40(m,4H), 3 . 4 1 - 3 . 5 3 (m, 2H ) , 3.58-3.66(m,2H), 3.96- 

4 . 07 (m, 2H) , 5 . 42 (s, 2H) . 

MS (FAB) m/z 425 (M+H) \ 

1- (4 -Ethylpiperazin- 1 -yl) -3- ( 2 - chloropyridin - 4 - 

yl) isoquinoline hydrochloride (yellow powder): 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H) , 3.18- 
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3 .41 (m, 4H) , 3 .44-3 . 56 (m, 2H) , 3 . 58-3 .66 (m, 2H) , 4.00- 
4.08(m,2H), 7 . 68 -7 . 75 (m, 1H) , 1 . 79 -7 . 85 (m, 1H) , 8 . 05 (br- d, 1H) , 
8.15-8.21(m,2H) , 8.24(s,lH), 8.42(s,lH), 8 . 5 5 ( d , J= 5 . 6Hz , 1H) . 
m.p.; 165-167°C 

Fyampl 407 Synth RSi s of 1 - (4 - ftthylpipprazi n - 1 - y 1 ) - 3 - f 2 - ( 2 - 
mpfhnx ypthnyy) pyri rH n - 4 - y 1 1 i snqn innl inp 



60% oily sodium hydride (0.20 g) was added gradually to 
2 -methoxyethanol (50 ml) , under ice- cooling. To the resulting 
solution was added 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - ( 2 - 
chloropyridin - 4 -yl) isoquinoline (0.20 g) obtained in the 
previous Example, and the mixture was heated under reflux for 
3 days. The reaction solution was evaporated, and to the 
resulting residue were added ethyl acetate and purified water. 
The ethyl acetate layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was evaporated, and 
the resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
the title compound (0.12 g) as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
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in a conventional manner, to give a yellow powder. 
Hydrochloride : 

l H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 4 ( t , J = 7 . 2Hz , 3H ) , 3.17- 
3.27(m,2H), 3.27-3.41(m.2H). 3 . 50 - 3 . 67 (m, 4H) , 3.69- 
3.74(m,2H), 3 . 97 - 4 . 07 (m, 2H) . 4 . 44 - 4 . 4 9 (m, 2H) , 7 . 64 (br - s , 1H) . 
7.66-7.75(m,lH) , 7 . 7 6 - 7 . 85 (m, 1H) , 8 . 01 - 8 . 06 (m. 1H) . 8.14- 
8.20(m,lH), 8.29(d. J=5.6Hz,lH) . 8.34(s,lH), 11 . 52 (m. 1H) . 
m.p.; 139-140°C 
MS (FAB) m/z 393 (M+H)\ 

Example 408 .Svnrhpsis of 1 - ( 4 - Pfhyi r i pe > ra ^ j „ . 1 . y i ^ . . ( 4 _ 
carhamovl nhpnyl ) i sng n inniino 




CONH 2 



o 

J 

1- (4 -Ethylpiperazin- 1 -yl) -3- (4- 
cyanophenyl) isoquinoline (1.0 g) obtained in Example 62 was 
reacted in concentrated sulfuric acid (40 ml) at 60°C for 5 hr. 
The reaction solution was cooled and then poured over ice, and 
was then adjusted to pH 8 to 9 by a 8N aqueous solution of sodium 
hydroxide. The resulting white precipitates were collected by 
filtration, washed with water and dried, to give the title 
compound (0.25 g, yield; 23.8%). 
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The resulting compound was converted into a hydrochloric 
in a conventional manner, to give a yellow powder (0.21 g) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1.34 (t, J = 7 . 2Hz, 3H) , 3.18- 

3.28(m,2H), 3 . 3 0 - 3 . 41 (m, 2H) , 3.51-3.67 (m, 4H) # 3.98- 

4 . 0 6 (m, 2H) , 7 . 4 3 (m, 1H) , 7 . 62 - 7 . 67 (m, 1H) , 7 . 7 5 - 7 . 8 0 (m, 1H) , 

8 . 02 (d, J=8 . 4Hz , 2H) , 8 . 0 5 - 8 . 12 (m , 1H ) , 8 . 14 ( d , J= 8 . 4Hz , 1H) , 

8 . 21 (s, 1H) , 8 . 2 8 (d, J=8 . 4Hz, 2H) , 11 . 14 (m, 1H) . 

m.p . ; 197 - 199°C 

MS ( FAB ) m/z. 361 (M+H)*. 

Example 4Q9 Synthpsis of 1 - (4-p1-hy1pTppra?i n-l-yll-l-fd- 
( nyrlohfixylhydrnxymPthyl ) phenyl ] i soqiii nnl i tip 



OH 




To a solution of 1 - ( 4 - ethylpiperaz in - 1 - yl ) - 3 - ( 4 - 
f ormylphenyl ) isoquinoline (0.35 g) obtained as an intermediate 
product in Example 17, in te trahydrof uran (5 ml) was added 2M 
cyclohexylmagnesium chloride/ether solution (1 ml) at room 
temperature, and the mixture was reacted for 0.5 hr. The 
reaction solution was diluted with ethyl acetate, washed 
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sequentially with an aqueous solution of saturated ammonium 
chloride, water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.21 g) 
as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.18 g) . 
Hydrochloride : 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 34 (t, J = 7 . 2Hz, 3H) , 0.90- 

I . 90 <m, 11H) , 3.17-3.28(m,2H), 3 . 2 9 - 3 . 4 1 (m, 2H) , 3.50- 
3 . 66 (m, 4H) , 3 . 9 6 - 4 . 05 (m, 2H) , 4 . 32 (d, J=6 . 4Hz , 1H) , 

7 . 40 (d, J=8 . 4Hz , 2H) , 7 . 5 8 - 7 . 6 4 (m , 1H ) , 7 . 7 2 - 7 . 7 7 (m , 1H ) , 
7.99 (d, J-8 .4Hz, 1H) , 8 . 07 (s, 1H) , 8 . 10 - 8 . 16 (m, 3H) , 

II . 28 (m, 1H) . 

m.p . ; 153 - 155°C 

MS (FAB) m/z 430(M+H)\ 

Exampl ft 410 Synthesis of 3 - (4-Pthyipi ppr3?-in-i -yT ) - 3 - [4 - ( A - 

hydroxy tetrahydropy ran - 4 - yl ) phenyl ] \ soqu innl j n p> 




778 



98046PCT 



To 3 - (4 -bromophenyl) isoquinolin- 1 -one (3.86 g) obtained 
by reacting N-methyl -o- toluamide (7.50 g) and 4- 
bromobenzonitrile (9.10 g) according to the method of Example 
10-1 was added phosphorus oxychloride (38.6 g) , and the 
resulting mixture was heated at 100°C for 2 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water, an aqueous solution of saturated sodium 
bicarbonate and brine, and dried over magnesium sulfate. The 
solvent was evaporated, and the resulting 1 - chloro- 3 - ( 4 - 
bromophenyl) isoquinoline was reacted as it was with N- 
ethylpiperazine (30 ml) at 120°C for 8 hr . The reaction 
solution was evaporated, and to the resulting residue were added 
ethyl acetate and purified water. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system), to give 3- (4 -bromophenyl) -1- (4- 
ethylpiperazin - 1 -yl) isoquinoline (1.62 g) as a pale yellow oil . 

A solution of the resulting 3- (4 -bromophenyl) -1- (4- 
ethylpiperazin - 1 -yl ) isoquinoline (0.61 g) in te trahydrof uran 
(30 ml) was cooled to -78°C, followed by the dropwise addition 
of 1.6Mn-BuLi (1.1ml) in ni trogen atmosphere . Fi f teen minutes 
later, a solution of tetrahydropyran- 4 - one (0.17 g) in 
tetrahydrof uran (1 ml) was added thereto, and the temperature 
of the reaction mixture was gradually raised to room temperature . 
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Three hours later, an aqueous solution of saturated ammonium 
chloride was added thereto, and the mixture was extracted with 
ethyl acetate. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chlor ide/methanol 
system) , to give the title compound as a pale yellow oil (0.21 
g, yield; 32.1%). 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow amorphous. 
Free compound: 



'H-NMR (4 00MHz, CDCI3) ; <5 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 1.76 (br- 
d,2H), 2 . 20-2 . 30 (m, 2H) , 2.55(q,J=7. 2Hz , 2H) , 2 . 76 (m, 4H) , 
3.58(m,4H), 3 . 89 - 4 . 02 (m, 4H) , 7.43-7.48(m,lH), 7.56- 
7 . 62 (m, 1H) , 7 . 59 (d, J=8 . 4Hz, 2H) , 7 . 68 (s, 1H) , 

7 . 77 (d, J-8 . 0Hz , 1H) , 8 . 08 (d, J=8 . 0Hz , 1H) , 8 . 1 6 ( d , J= 8 . 4Hz , 2H ) . 
MS ( FAB ) m/z 418 (M + H) * . 

Flxampl e 411 Synt.hesi s of 1 - (4 - ethyl pi pera z i n - 1 -yl ) - 3 - {4 - 

[his(1 , 3-t-h-ja?:r>1 - 2 - yl ) byH rnxympfhyl 1 phpnyl ) i snqni nnl inp 
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A solution of thiazole (0.75 g) in tetrahydrof uran (40 
ml) was cooled to -78 °C, followed by the dropwise addition of 
2.5M n-BuLi (3.8 ml). Fifteen minutes later, a solution of 
1- (4 -ethylpiperazin- 1 -yl) - 3 - (4 - f ormylphenyl ) isoquinoline 
(1.0 g) obtained as an intermediate in Example 17, in 
tetrahydrof uran (20 ml) was added dropwise thereto. The 
temperature of the reaction solution was gradually raised to 
room temperature . The reaction solution was diluted with ethyl 
acetate, washed with an aqueous solution of saturated ammonium 
chloride, water and brine , and then dried over magnesium sulfate . 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.27 g) 
as a pale yellow oil. 
Free compound: 

'H-NMR ( 4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 16 ( t , J-7 . 2Hz , 3H) , 
2.55 (d, J=7 .2Hz, 2H) , 2 .74 (m, 4H) , 3 . 57 (m, 4H) , 5 . 7 5 (br - s , 1H) , 
7 . 37 (d, J=3 . 2Hz, 2H) ,7.45 (br- t, 1H) ,7.56 (br- t, 1H) , 7 . 65 (s, 1H) , 
7 .73 -7 . 80 (m, 3H) , 7 . 82 (d, J=3 . 2Hz, 2H) , 8 . 05 (d, J=8 . 0Hz, 1H) , 
8 . 14 (d, J=8 . 0Hz, 2H) . 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.18 g). 
Hydrochloride : 

X H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) r. 37 (t, J-7 . 2Hz , 3H) , 3 . 17 - 
3.62(m,8H), 3.96-4.03(m,2H), 7 . 7 0 - 7 . 7 6 (m , 5H ) , 

7 . 80 (d, J=3 . 2Hz, 2H) , 7 . 9 6 ( br - d , 1H ) , 8.05(s,lH), 8 . 09 (br - d , 1H ) , 
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8 . 14 (d, J = 8. OHz, 2H) . 

m.p.; 157-158°C 

MS (FAB) m/z 514(M+H)\ 

As a by-product, 1 - (4 - ethylpiperazin - 1 -yl ) - 3 - [4 - ( 1 , 3 - 
thiazol - 2 -yl) carbonylphenyl] isoquinoline (0.18 g) was 
obtained . 

Example 412 fiynthpsi s of 1 - f 4 - Pfhyl pi ppra v. \ n - 1 - yl ) - 1 - \A - 
M r Vfhiaznl - 2 - yl ) hydroxympthy 1 phenyl ] i snqu innlinp 

OH 




1- (4 -Ethylpiperazin- 1 -yl) - 3- [4- (1, 3- thiazol^- 
yl ) carbonylphenyl ] isoquinol ine (0.18 g) was dissolved in 
methanol (10 ml) and was reacted with sodium borohydride (0.02 
g) . The reaction solution was concentrated. The resulting 
residue was partitioned between ethyl acetate (50 ml) and water 
(2 0 ml) . The ethyl acetate layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chlor ide/methanol system) , to give 
the title compound (0.12 g) as a pale yellow oil. 
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Free compound : 

X H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H) , 

2.58 (d, J=7 .2Hz, 2H) , 2 .77 (m, 4H) , 3 . 6 0 (m, 4H) , 6 . 15 (s, 1H) , 

7.29 (br-s, 1H) , 7 .44 (t, J- 8. 0Hz, 1H) , 7 . 55 - 7 . 6 0 (m, 1H) , 

7 . 5 8 (d, J=8 . 0Hz, 2H), 7 . 66 (s, 1H) , 7 . 72 (d, J=2 . 8Hz, 2H) , 

7 . 7 7 (d, J=8 . 0Hz, 1H) , 8 . 04 (d, J=8 . 0Hz, 1H) , 8 . 16 (d, J=8 . 0Hz , 2H) . 

MS ( FAB) m/z 431(M+H)\ 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.10 g) . 

F.vampi d*\ 1 Syn thRR i s of 1 - (4 - ethyl pi per a z i n - 1 -yl ) - 3 - [ ( 3 - 

pyr-i dyl ) hyd rnxymp thy 1 1 i soqui nol i np 

OH 




J 

A solution of 1 - (4 - ethylpiperazin - 1 - yl ) - 3 - 
bromoisoquinoline (0.39 g) obtained in Example 28-2, in 
tetrahydrof uran (10 ml) was cooled to -78°C, followed by the 
dropwise addition of 2 . 5M n-BuLi (0.6 ml). Fifteen minutes 
later, a solution of 3 - f ormylpyridine (0.2 g) in 
tetrahydrof uran (3 ml) was added dropwise thereto. The 
temperature of the reaction solution was gradually raised to 
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room temperature. The reaction solution was diluted with ethyl 
acetate, washed with brine, water and an aqueous solution of 
saturated sodium chloride, and dried over magnesium sulfate. 
The solvent was evaporated, and the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.15 g) 
as a pale yellow oil. 
Free compound: 

'H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 1 . 17 ( t , J=7 . 2Hz , 3H) , 

2 . 57 (d, J=7 . 2Hz, 2H) , 2 . 74 (m, 4H) , 3 . 55 (m, 4H) , 5 . 8 0 (s, 1H) , 

7 .00 (s, 1H) , 7 . 23-7 .28 (m, 1H) , 7 . 4 6 (br - t , 1H ) , 7 . 57 (br - t , 1H) , 

7 . 6 5 (br-d, 1H) , 7 . 75 (br - d, 1H) , 8 . 04 (br-d, 2H) , 8 . 52 (br-d, 1H) , 

8.72 (s, 1H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give a pale yellow powder (0.17 g) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; (5 (ppm) 1 . 2 5 ( t , J = 7 . 2Hz , 3H) , 

3.14(q, J = 7.2Hz,2H) , 3 . 2 1 - 3 . 7 0 (m , 8H ) , 7 . 3 3 ( dd , J= 8 . 0 , 1 . 2Hz , 1H ) , 

7.58 (t, J = 7 . 6Hz, 1H) , 7 . 68 (s, 1H) , 7 . 72 (t, J=7 . 6Hz , 1H) , 

7 . 83 (d, J = 7 . 6Hz, 1H) , 7 . 95 (d, J=8 . 0Hz , 1H) , 7 . 9 5 (d, J=8 . 0Hz, 1H) , 

8.43 (dd, J = 4 .8,1. 6Hz, 1H) , 8 . 71 (d, J=l . 6Hz , 1H) . 

m.p.; 174-175°C 

MS (FAB) m/z 349 (M + H) * . 

Example 414 Synthesis of 1 - (4 ■ Pt=hy1pippra7i n - 1 -yU M ■ 

indannn-5-yl ) isnqinnnl idp 
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O 




5-Bromo-l-indanone (3.0g) and hexabutyldi tin (8.2 g) were 
reacted in the presence of 

tetrakistriphenylphosphinepalladium (0) (0.3 g) in xylene (50 
ml) at 140°C for 2 hr. After the reaction solution was back 
to room temperature, it was directly subjected to and purified 
by silica gel column chromatography (ethyl ace tate/hexane 
system), to give 5 - tributylstannyl - 1 - indanone (1.20 g) as a 
pale yellow oil. The resulting compound was subsequently 
reacted with 1- (4 - ethylpiperazin- 1 -yl ) - 3 -bromoisoquinoline 
(0.6 g) in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.3 g) in xylene (50 
ml) at 140°C for 4 hr. The reaction solution was extracted with 
a 2N aqueous solution of hydrochloric acid (20 ml) , again 
basified with sodium carbonate, and then extracted with ethyl 
acetate. The ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/me thanol 
system), to give the title compound (0.41 g) as a pale yellow 
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oil . 

Free compound: 

1 H - NMR ( 4 0 0 MHz , CDC1 3 ) ; 6 (ppm) 1 . 18 ( t , J=7 . 2Hz , 3H ) , 
2.56 (d,J = 7 . 2Hz f 2H) , 2.73-2.81(m,6H), 3.20-3.26 (m, 2H) , 
3.6 0(m,4H) , 7 . 5 0 ( t , J=7 . 6Hz , 1H) , 7 . 62 { t , J=7 . 6Hz , 1H ) , 
7.79(s,lH), 7 . 81-7 . 86 (m, 2H) f 8.09 (br-d, 1H) , 8.15 (br-d, 1H) , 
8 . 29 (s , 1H) . 

The titled compound (0.21 g) was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.19 g) . 
Hydrochloride : 

1 H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; <5 (ppm) 1 .32 (t, J=7 . 2Hz, 3H) , 2.68- 

2 . 74 (m, 2H) , 3.19-3.52(m,6H), 3.63(br-d,2H), 4 . 02 (br - d , 2H) , 

7 . 68 (br- t, 1H) , 7 . 75 -7 . 83 (m, 2H) , 8 . 04 (d, J=8 . 0Hz , 1H) , 

8 . 16 (d, J=8 . 0Hz , 1H) , 8 . 2 6 - 8 . 3 0 (m , 1H ) , 8.29(s,lH) f 8.40(s,lH). 

m.p.; 233°C (decomp.) 

MS (FAB) m/z 372(M+H)\ 

Exam pl e 415 Synthesis of 1 - ( 4 - gthyl pi pprazi n - 1 - y~n - ^ - M - 

hydrnxyindan-S-yl ) isoquinol inp 



OH 
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1- (4 -Ethylpiperazin- 1 -yl) -3- ( 1 - indanon - 5 - 
yl) isoquinoline (0.20 g) obtained in the previous Example was 
dissolved in methanol (20 ml) , followed by the addition of 
sodium borohydride (0.10 g) at room temperature, and the mixture 
was reacted for 15 min. The reaction solution was concentrated, 
and the resulting residue was partitioned between ethyl acetate 
and water. The ethyl acetate layer was separated, washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system), to give the title compound (0.12 g) as a pale yellow 
oil . 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t , J=7 . 2Hz , 3H) , 1.96- 

2 . 07 (m, 1H) , 2 . 5 0 -2 . 6 0 (m, 3H) , 2 . 75 (m, 4H) , 2 . 8 6 - 2 . 9 6 (m, 1H ) , 

3.10-3.21(m f 1H) , 3.58(m,4H), 5 . 2 9 - 5 . 3 3 (m , 1H) , 7 . 4 6 (br - 1 , 1H) , 

7 . 51 (d, J«8 . 0Hz, 1H) , 7.58 (br- t, 1H) , 7 . 67 (s, 1H) , 

7 .77 (d, J«8 . 0Hz, 1H) , 8 . 0 3 - 8 . 09 (m , 2H ) , 8 . 05 (s, 1H) . 

The title compound was converted into an oxalate in a 
conventional manner, to give a pale yellow powder (0.11 g) . 
Oxalate : 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; <5 (ppm) 1 . 2 5 ( t , J = 7 . 2Hz , 3H) , 1.78- 

1.88(m,lH), 2 . 35-2 . 4 3 (m, 1H) , 2 . 7 5 - 2 . 8 6 (m, 1H) , 2.94- 

3.0 8(m,lH) , 3. 09-3. 70 (m,l OH) , 5 , 1 0 (br - t , 1H ) , 

7 . 45 (d, J=8 . 4Hz, 1H) , 7.60 (br- t, 1H) , 7 . 7 3 ( br - t , 1H ) , 

7 . 97 (d, J=8 . 4Hz, 1H) , 8 . 04 (s, 1H) , 8 . 0 5 (s, 1H) , 
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8 .11 (d, J=8 . 8Hz, 1H) . 

m.p. ; 193-195°C 

MS (FAB) m/z 374 (M+H)\ 

FyAmpi^ 41 fi Synthftsi s of 3 - (4 -ethyl pi perazin- 1 -yl ) - 3 - f 4 - ( 3 - 
hydroxy - 1 -m<=>rhy1 htityl ) - 3 - f 1 u nroph pny 1 1 i RoqiiiTinl inp 



To a suspension of 60% oily sodium hydride (0.18 g) in 
tetrahydrof uran (25 ml) was added tr ie thylphosphonoace ta te 
ester (1.0 g) , under ice-cooling. After the evolution of the 
hydrogen was ceased, a solution of 1 - ( 4 - ethylpiperazin - 1 - 
yl ) - 3 - ( 3 - f luoro - 4 - formyl phenyl ) isoquinoline (0.65 g) 
obtained in Example 28-3 in tetrahydrof uran (10 ml) was added 
dropwise to the resulting reaction solution. After stirring 
for 2 hr, purified water was added to the reaction solution, 
and the mixture was extracted with ethyl acetate. The ethyl 
acetate layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was removed, and the resulting 
residue was dissolved in ethanol (10 ml), followed by the 
hydrogenation in the presence of platinum oxide (0.05 g). After 




OH 
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the catalyst was filtered off and washed with ethanol, the 
resulting filtrate was concentrated. To a solution of the 
resulting residue in tetrahydrof uran (10 ml) was added 3M 
methylmagnesium bromide/ether solution (1 ml) , and the mixture 
was reacted at room temperature for 1 hr . An aqueous solution 
of ammonium chloride was added to the reaction solution, and 
then the mixture was extracted with ethyl acetate. The 
resulting ethyl acetate layer was washed with water and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (methylene chlor ide/methanol system) , to give 
0.28 g of the title compound as a pale yellow oil. 
Free compound: 

1 H-NMR(400MH2,CDC1 3 ) ; <5(ppm) 1 . 1 6 ( t , J- 7 . 2Hz , 3H ) , 1.31(s,6H), 
1.77-1.85 (m, 2H) , 2 . 5 5 ( q , J- 7 . 2Hz , 3H ) , 2 . 7 3 - 2 . 8 1 (m, 6H) , 
3.57(m,4H), 7 . 2 7 ( t , J- 8 . 0Hz , 1H) , 7 . 4 5 (br - t , 1H ) , 7 . 5 8 (br - 1 , 1H ) , 
7.65(s,lH), 7.77 (d, J=8 .4Hz, 1H) , 7 . 82 - 7 . 79 (m, 2H) , 
8 . 06 (d, J=8 . 0Hz, 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a pale yellow 
powder (0.20 g) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1.18(s,6H), 1 . 33 (t, J = 7 . 2Hz, 3H) , 
1.62-1. 69 (m,2H), 2 . 6 6 - 2 . 7 5 (m, 2H)- , 3 . 18 - 3 . 29 (m # 2H) , 3.36 (br- 
q, 2H) , 3 . 51 (br- t, 2H) , 3.63 (br-d, 2H) , 4 . 0 0 ( br - d , 2H ) , 
7 . 41 ( t , J-8 . 0Hz, 1H) , 7.63 (br- t, 1H) , 7.76 (br- t, 1H) , 7.91- 
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8 . 0 0 (m, 3H) , 8 .10-8 . 15 (m, 2H) , 10. 86 (m, 1H) . 

m.p . ; 206 - 207°C 

MS (FAB) m/z 422 (M+H)*. 

^yamplft 417 £yn th p g i r of 1.(4- pMiylpippra 7in-1 -yl) - 1 - \ ~>> - 
ryann- A - (2 -hyHrnyypthnyy) phenyl ] t fioqiH nnl i 




2- (2 - Benzyloxyethoxy ) -5-bromobenzonitrile (2.01 g) and 
hexabutyldi tin (3.84 g) were reacted in xylene (50 ml) in the 
presence of tetrakis triphenylphosphinepalladium (0) (0.20 g) 

at 140°C for 1.5 hr. After the reaction solution was back to 
room temperature, it was directly subj ected to silica gel column 
chromatography (ethyl ace tate/hexane system), to give 2- (2- 
benzyloxyethoxy ) - 5 - tr ibu tyl s tannylbenzoni trile (1.70 g) as a 
pale yellow oil. Further, the resulting compound was reacted 
as it was with 1- (4 - ethylpiperazin - 1 -yl ) - 3- bromoisoquinoline 
(0.48 g) in xylene (50 ml) in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.21 g) at 140°C for 
4 hr. The reaction solution was- extracted with a 2N aqueous 
solution of hydrochloric acid (20 ml) and basified again with 
sodium carbonate, and then extracted with ethyl acetate. The 
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ethyl acetate layer was washed with water and brine, and dried 
over magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) , to give 
1- (4-ethylpiperazin-l-yl) -3- [3-cyano-4 - (2- 

benzyloxyethoxy) phenyl] isoquinoline (0.52 g) as a pale yellow 
oil . 

1- (4 -Ethylpiperazin- 1 -yl ) -3- [3-cyano-4- (2- 
benzyloxyethoxy) phenyl] isoquinoline (0.50 g) was dissolved in 
methanol (20 ml) , followed by the hydrogenation in the presence 
of 10% palladium/carbon catalyst (0.05 g) at room temperature. 
After the catalyst was filtered off and washed with methanol, 
the resulting filtrate was concentrated, to give 0.28 g of the 
title compound as a pale yellow oil. 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 8 ( t , J= 7 . 2Hz , 3H ) , 
2.56(q,J=7.2Hz,3H), 2.77 (m,4H), 3 . 58 (m, 4H) , 4.05(m,3H), 
4 . 24 (m, 3H) , 7 . 08 (d, J=8 . 0Hz, 1H) , 7 . 47 (br- 1 , 1H) , 7 . 6 0 (s, 1H) , 
7 . 5 8 -7 . 6 3 (m, 1H) , 7 . 7 8 (d , J= 8 . 0Hz , 1H ) , 8 . 0 6 ( d , J- 8 . 0Hz , 1H ) , 
8 . 35 (d, J=8 . 0Hz, 1H) , 8 . 3 9 (s , 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0 .25 g) . 
Hydrochloride : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H) , 3.20- 
3.29(m,2H), 3.36(br-q,2H), 3.51 (br- t, 2H) , 3.64 (br-d, 2H) , 
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3 . 78-3 . 83 (m, 12H) , 4 . 02 (br-d, 2H) , 7.43 (br-d, 1H) , 7 . 62 (br- 

t,lH), 7 .76 (br- t, 1H) , 7 . 96 (d, J=8 . 4Hz , 1H) , 8 . 13 (d, J=8 . 4Hz , 1H) , 

8 . 16 <s, 1H) , 8 . 46-8 . 53 (m, 2H) , 10 .76 (m, 1H) . 

m. p . ; 162 - 164°C 

MS (FAB) m/z 403 (M+H)\ 

Example 41 B fiynthp.qi s of 1 - ( 4 - pfhyl p-i p^ra g-in-l-yll-l-f^-fl- 
hydroxypropyl ) phenyl ] i soqu i nnl i ne 




Ethyl 3 - (3 -bromophenyl) propionate (3.3 g) and 
hexabutylditin (7.5 g) were reacted in xylene (50 ml) in the 
presence of tetrakistriphenylphosphinepalladium (0) (0.50 g) 
at 140°C for 1.5 hr . After the reaction solution was back to 
room temperature, it was directly subjected to silica gel column 
chromatography (ethyl ace tate/hexane system), to give l-(2- 
ethoxycarbonylethyl ) - 3 - tributylstannylbenzene (2.70g) as a 
pale yellow oil. Further, the resulting compound was reacted 
as it was with 1- (4 - ethylpiperazin - 1 -yl ) -3-bromoisoquinoline 
(1.13 g) in xylene (30 ml) in the presence of 

tetrakistriphenylphosphinepalladium ( 0) (0.3 g) at 140°C for 4 
hr . The reaction solution was extracted with a 2N aqueous 
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solution of hydrochloric acid (20 ml) and basified again with 
sodium carbonate, and the mixture was extracted with ethyl 
acetate. The ethyl acetate layer was washed with water and 
brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/me thanol 
system) , to give 1- (4 - e thylpiperaz in - 1 -yl) -3- [3- (2- 
ethoxycarbonyl ethyl) phenyl] isoquinoline (0.85 g) as a pale 
yellow oil. 

A solution of 1 - (4 - ethylpiperazin - 1 - yl )-3-[3-(2-(2- 
ethoxycarbonyl ethyl ) phenyl ) isoquinoline (0.85 g) in 
tetrahydrof uran (10 ml) was added dropwise into a suspension 
of lithium aluminum hydride (0.1 g) in tetrahydrof uran (30 ml) 
at room temperature, and the mixture was stirred for 30 min. 
The reaction mixture was cooled, water (1 ml) , a 5N aqueous 
solution of sodium hydroxide (1 ml) and water (3 ml) were 
sequentially added thereto, and then the mixture was stirred 
at room temperature for 1 hr. After the resulting precipitates 
were filtered off and washed with ethyl acetate, the resulting 
filtrate was concentrated. The resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.51 g) 
as a pale yellow oil. 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.50 g) . 
Hydrochloride: 
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X H - NMR ( 4 0 OMHz , DMSO - d 6 ) ; 6 (ppm) 1.3 3 ( t , J = 7 . 2Hz , 3H) , 1.76- 
1.85(m,2H), 2 .75 (br- t, 2H) , 3 . 19 - 3 . 28 (m, 2H) , 3 . 30 - 3 . 41 (m, 2H) , 
3.47 (t, J=7 . 2Hz , 3H) , 3.52 (br- t, 2H) , 3.64 (br-d, 2H) , 4.00 (br- 
d,2H), 7 . 26 (d, J=8 . 0Hz, 1H) , 7 . 4 2 ( t , J= 8 . 0Hz , 1H) , 7 . 61 (br - t , 1H) , 
7.7 5(br-t,lH) , 7 . 9 8 - 8 . 04 (m, 3H) , 8.10 (s,lH) , 
7 . 9 9 (d, J=8 . 0Hz, 1H) , 8 . 12 (br - d , 1H) . 
m.p.; 101-103°C 
MS (FAB) m/z 376 (M+H)*. 

Example 419 fiyn thgsi s of 1 - f 4 - gthyl pi pg-ra 7. i n - 1 - y 1 ) - ^ - 




To a mixture solution of 1 - (4 - ethylpiperazin- 1 -yl ) - 3 - 
bromoisoquinoline (0.71 g) cooled to 0°C and [1,3- 
bis (diphenylphosphino) propane] dichloronickel (II) (0.05 g) in 
diethyl ether (20 ml) was dropwise added 1M benzylmagnesium 
chloride/ether solution (4.5 ml) in nitrogen atmosphere. The 
reaction mixture was stirred at room temperature overnight. 
The reaction solution was diluted with ether (30 ml) , washed 
with water and brine, and then dried over magnesium sulfate. 
The solvent was removed, and the resulting residue was purified 
by silica gel column chromatography (ethyl acetate/acetone 
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system), to give the title compound (0.44 g; 59.5%) as a pale 
yellow oil. 
Free compound: 

1 H-NMR (400MHz, CDCI3) ; 5 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H) , 

2.54(q, J=7.2Hz,2H) , 2.73(m,4H), 3.49(m,4H), 4.12(s,2H), 

6.98(s,lH), 7.19(t. J-8.0Hz.lH) . 7 . 24 - 7 . 3 0 (m, 2H) , 

7.36(d, J=8.0Hz,2H) , 7 . 40 (d, J=8 . 0Hz , 1H) , 7 . 51 ( t , J= 8 . 0Hz , 1H) , 

7.61(d. J=8.0Hz,lH) . 8.00 (d. J=8.0Hz,lH) . 

The resulting compound was converted into a hydrochloride 
in a conventional manner, to give a yellow powder (0.49 g) . 
Hydrochloride : 

"H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 36 (t. J-7 . 2Hz . 3H) . 
3.35(q,J = 7.2Hz,2H) , 3 . 50 (br- 1 , 2H) , 3 . 77 - 3 . 8 8 (m. 6H) , 4.26- 
4.34(m,4H), 4.31(s,2H), 7 . 26 - 7 . 40 (m, 6H) , 
7.74(dt,J=8.4.1.2Hz,lH) , 7 . 6 1 ( d , J= 8 . 0Hz , 1H ) , 
7.7 4(dt,J=8.0,0.8Hz,lH) , 8 . 15 (d, J=8 . 0Hz , 1H) . 

m.p.; 118-119°C 

MS (FAB) m/z 332 (M+H)*. 

E-^pi^ A?.o synthesis nf 1 - (4 - ethyl pi per^ 7 i n - 1 -yl ) - 3 - ( 2 - 
hyrlTnxy-9-pfrp ^yi athyJ ) 3 snmiinnl ine 




(COOH) 2 
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A mixed solution of 1 - (4 - e thylpiperaz in - 1 - yl ) - 3 - 
bromoisoquinoline (1.00 g) , acetophenone (1.50 g) and tert- 
butoxypotassium (1.40 g) in dimethyl sulfoxide (50 ml) was 
irradiated with light (450 W; mercury- vapor lamp) at room 
temperature for 5 hr . Water (200 ml) was added to the reaction 
solution, and the mixture was extracted with ethyl acetate . The 
resulting organic layer was washed with water and brine, and 
then extracted with a 2N aqueous solution of hydrochloric acid 
(100 ml) . The resulting aqueous layer was basif ied with sodium 
carbonate and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, to give l-(4- 
ethylpiperazin-l-yl) - 3 -phenacylisoquinoline (1.0 g) as a pale 
yellow oil . 

To a solution of the resulting 1 - ( 4 - ethylpiperazin - 1 - 
yl) - 3 -phenacylisoquinoline (0.92 g) in methanol (30 ml) was 
added sodium borohydride (0.12 g) at room temperature. One hr 
later, the reaction mixture was concentrated. The resulting 
residue was partitioned between ethyl acetate and water, and 
extracted with ethyl acetate. The resulting organic layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was removed, to give the title compound (0.81 g) 
as a pale yellow oil. 
Free compound: 

l H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t. J-7 . 2Hz , 3H) , 
2.56 <q, J=7.2Hz,2H) , 2.77 (m,4H) , 3 . 14 (d , J=6 . 8Hz , 2H) , 
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3.55 (m, 4H) , 5.15(br-t,lH) , 6 . 75 (br- s , 1H) , 7.02 (s,lH) , 7.22- 

7.2 8 (m,lH) , 7.3 5 ( t, J= 8.0Hz, 2H) , 7 . 4 2 - 7 . 4 9 (m, 3H) , 

7 . 5 8 (t, J=8 . 0Hz, 1H) , 7 . 65 (d, J=8 . OHz , 1H) , 8 . 05 (d, J=8 . OHz, 1H) . 

The resulting compound was converted into an oxalate in 
a conventional manner, to give a pale yellow powder (0.88 g) . 
Oxalate : 

*H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.26(t,J = 7.2Hz,3H), 3.00- 

3 . 64 (m, 12H) , 5 . 08 ( t, J-6 . 8Hz , 1H) , 7.19-7.37(m,6H), 

7 . 56 ( t, J=8 . OHz , 1H) , 7 . 68 (t, J-8 . OHz , 1H) , 7 . 8 0 (d, J=8 . OHz , 1H) , 

8 . 07 (d, J=8 . OHz , 1H) . 

Melting point; 148-149 °C 

Fyampl p 4 21 fiynMifisi s of Vhpnzami - (A - ethylpippra?! n - 1 - 

yl ) i soqu i nol i ne 



To a suspension of a - cyanotoluni tri le (20.0 g) in acetic 
acid (50 ml) was added 25% hydrogen bromide/acetate solution 
(150 ml) , and the mixture was reacted at room temperature 
overnight. The resulting precipitates were collected by 
filtration and then added to a 10% aqueous solution of potassium 
carbonate. The yellow powder was changed to a pale yellow 
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powder. The resulting powder was collected by filtration, 
washed with water and hexane, and dried at 50°C under reduced 
pressure, to give 3 - amino - 1 - bromoisoquinoline (28.5 g; 90.8%). 

3 - Amino- 1 - bromoisoquinoline (10.3 g) and 1- 
ethylpiperazine (10.5 g) were reacted in the presence of 
potassium carbonate (13.8 g) in N, N- dimethylf ormamide (80 ml) 
at room temperature for 3 days. The reaction solution was 
concentrated, followed by the addition of purified water (500 
ml) , and the resulting mixture was stirred under ice-cooling 
for 1 hr. The resulting ocherous precipitates were collected 
by filtration, washed with a small amount of ice-water and 
hexane, and then dried at 50°C under reduced pressure, to give 
3-amino-l- (4 - ethylpiperazin - 1 -yl) isoquinoline (4.5 g) . 

To a solution of 3 - amino - 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (0.5 g) in pyridine (10 ml) was added benzoyl 
chloride (0.28 g) , and the mixture was reacted at room 
temperature for 5 hr. The reaction solution was concentrated, 
and then extracted with ethyl acetate. The ethyl acetate layer 
was washed with water and brine, and dried over magnesium 
sulfate. The solvent was removed, and the resulting residue 
was purified by NH - silica gel column chromatography (ethyl 
acetate/hexane system) , to give the title compound (0.57 g, %) 
as a pale yellow solid . 
Free compound : 

1 H-NMR(400MHz, CDC1 3 ) ; <5 (ppm) 1.17 ( t , J = 7 . 2Hz , 3H ) , 
2.5 6 (q, J=7.2Hz,2H) , 2.7 3 (m,4H) , 3.4 5 (m,4H) , 
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7.36(t.J-8.0Hz,lH) . 7.48-7.60(m,4H) , 7 . 7 8 ( d , J« 8 . OHz , 1H) , 
7.93-8. 02 (m, 3H) , 8.27 (s,lH) , 8.38(s,lH) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.58 g) . 
Hydrochloride : 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H) , 3.14- 

3.38(m,4H), 3 .48-3 . 60 (m, 4H) , 3 . 92 (br-d, 2H) , 7 . 4 5 - 7 . 6 8 (m , 5H ) , 

7.89 (d,J= 8.4Hz, 1H) , 7 . 9 8 - 8 . 08 (m, 3H) , 8.21 (s, 1H) , 10.45 (s, 1H) , 

11 . 15 (m, 1H) . 

m.p. ; 160-162°C 

MS (FAB) m/z 362 (M+H) * . 

Example 422 Syn thesis of 1 -bfinzpnpsnl f nnp^mi Hp - 1 - LA-z 
ethvlniperazi n - 1 -yl ) i Rnqninnl inp 



To a solution of 3 - amino - 1 - ( 4 - ethylpiperazin - 1 - 
yl) isoquinoline (0.4 g) in pyridine (10 ml) was added 
benzoylsulf onyl chloride (0.29 g) and the mixture was stirred 
at room temperature for 5 hr. The reaction solution was 
concentrated, and then extracted with ethyl acetate. The ethyl 
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acetate layer was washed with water and brine, and then dried 
over magnesium sulfate. The solvent was removed, and the 
resulting residue was purified by NH- silica gel column 
chromatography (ethyl acetate/hexane system) , to give the title 
compound (0.48 g) as a pale yellow solid. 
Free compound: 

*H-NMR (4 0 0MHz f CDC1 3 ) ; 8 (ppm) 1.14 ( t , J- 7 . 2 Hz , 3H ) , 

2.4 8 (q, J=7.2Hz,2H) , 2.62 (m,4H) , 3.35 (m, 4H) , 7.16 (s, 1H) , 

7.33(br-t,lH), 7.42 (br-t,2H) , 7 . 48 - 7 . 53 (m, 2H) , 

7 .64 (d, J=8 . 0Hz, 1H) , 7 . 8 8 - 7 . 94 (m , 2H ) . 

The resulting title compound was converted into a 

hydrochloride in a conventional manner, to give a yellow 

amorphous (0.54 g) . 

Hydrochloride : 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 32 ( t , J = 7 . 2Hz , 3H) , 3.15- 
3.26(m,2H), 3 . 2 7 - 3 . 3 9 (m , 2H) , 3 . 4 8 - 3 . 6 0 (m, 4H) , 3 . 94 (br- d, 2H) , 
7 .48-7 . 71 (m, 5H) , 7 . 90 (d, J=8 . 0Hz, 1H) , 8 . 0 0 - 8 . 0 8 (m, 3H ) , 
8.23 (s, 1H) , 10.45 (s, 1H) , 10.98 (m, 1H) . 
m . p . ; amorphous 
^ MS (ESI) m/z 397 (M+H)\ 

Example 4?3 Synthesis of 1 - U-Pfh yip-ippr^i n-1 - y i ) - v 

Y 

mer.h oxvbenzenesnl fonami rio) -j s 0 g,n nn1 ^ n<a 
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N • 2HC1 

To a solution of 3 -amino- 1 - (4 - ethylpiperazin - 1 - 
yl) isoquinoline (0.4 g) in pyridine (10 ml) was added 4- 
methoxybenzenesulf onyl chloride (0.33 g) , and the mixture was 
reacted at room temperature for 5 hr . The reaction solution 
was concentrated, and then extracted with ethyl acetate. The 
ethyl acetate layer was washed with water and brine, and then 
dried over magnesium sulfate. The solvent was removed, and the 
resulting residue was purified by NH-silica gel column 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound (0.52 g, %) as a pale yellow solid. 
Free compound: 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 05 ( t , J = 7 . 2Hz , 3H) , 

2.38 (q, J=7 . 2Hz , 2H) , 2 . 5 0 (m, 4H) , 3 . 20 (m, 4H) , 3 . 7 9 (s , 3H) , 

6 . 87 (s, 1H) , 7 . 05 (d, J-8 . 0Hz, 2H) , 7.36 (br-t, 1H) , 7.55 (br- t, 2H) , 

7 . 68 (d, J=8 . 0Hz, 1H) , 7 . 84 (d, J-8 . 0Hz , 2H) , 7 . 80 - 7 . 88 (m, 1H) , 

10 . 54 (m, 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a pale yellow 
amorphous (0.59 g) . 
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Hydrochloride : 

1 H-NMR(4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 0 ( t , J = 7 . 2Hz , 3H) , 3.10- 
3.2 5 (m, 2H) , 3 . 4 0 (br - t , 2H) , 3 . 5 1 (br - d , 2H) , 3 . 7 1 (br - d , 2H ) , 
3.7 9 (s, 3H) , 6.98(s f 1H) , 7 . 11 (d , J = 9 . 2Hz , 2H) , 7 . 4 0 (br- t , 1H) , 
7.60 (br- t, 1H) , 7 . 7 6 (d, J- 8 . 0Hz, 1H) , 7 . 87 (d, J=9 . 2Hz, 2H) , 
7 . 93 (br-d, 1H) , 10 . 80 (s, 1H) , 11 . 09 (m, 1H) . 
MS(ESI) m/z 427 (M+H)*. 

Fvampl p 424 Synthpsi s of 1 ■ f4-Pfhy1pippra7i'n-1 - yl ) - V fd- 
mpfhnYyphpnnyympthyl ) i go qn innl ihp hyrlrnrhl nri 



A solution of 4 - (4 - e thylpiper idin - 1 -yl ) - 3 - 
bromoisoquinoline (1.03 g) in tetrahydrof uran (20 ml) was 

o 

cooled to -78 C, followed by the dropwise addition of 1.7M 
tert-butyllithium (3 ml). Fifteen minutes later, N , N - 
dimethylf ormamide (0.5 ml) was added thereto and the 
temperature of the reaction solution was raised to room 
temperature. To the reaction solution was added an aqueous 
solution of ammonium chloride, and the mixture was extracted 
with ethyl acetate, followed by washing with water and brine, 
drying and evaporating. The resulting residue was dissolved 
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in methanol (15 ml) , and reacted with sodium borohydride (0.4 
g) . The solvent was removed, the resulting residue was 
extracted with ethyl acetate extraction, followed by washing 
with water and brine, drying and evaporating. The resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/me thanol system), to give 4- (4- 
ethylpiperidin-l-yl) - 3 - hydroxymethylisoquinol ine (0.46 g, 
52.7%) as a pale yellow oil. 

A solution of 4- (4 - ethylpiperazin - 1 - yl ) -3 - 
hydroxymethylisoquinoline (0.25 g) , 4 -methoxyphenol (0.12 g) 
and triphenylphosphine (0.29 g) in tetrahydrof uran (20 ml) was 
cooled to -30°C, followed by the dropwise addition of diethyl 
azodicarboxylate (0 . 19 g) . The temperature of the reaction was 
raised gradually to room temperature, and the reaction was 
conducted for further 12 hr. The reaction solution was diluted 
with ethyl acetate (50 ml) and extracted with a 2N aqueous 
solution of hydrochloric acid. Then the mixture was basified 
with a 5N aqueous solution of sodium hydroxide and extracted 
with ethyl acetate. The ethyl acetate layer was washed with 
water and brine, dried and evaporated. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) , to give the title compound (0.21 g) 
as a pale yellow oil. 

The resulting title compound was converted into a 

< 

hydrochloride in a conventional manner, to give a yellow powder 
(0.18 g) . 
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Hydrochloride : 

1 H-NMR(400MHz # DMSO-d 6 ) ; 6 (ppm) 1.32 ( t , J = 7 . 2Hz , 3H) , 3.16- 
3 . 3 8 (m, 4H) , 3.45 (br-t, 2H) , 3.59 (br-d, 2H) , 3 . 6 9 (s, 3H) , 
3.89(br-d,2H) , 5.15 (s,2H) , 6 . 8 8 (dd , J= 8 . 8 , 1 . 6Hz , 2H) , 
7 . 02 (dd, J=8 . 8, 1 . 6Hz, 2H) , 7 .57 (s, 1H) , 7.62 (br- t, 1H) , 
7.74 (br- t, 1H) , 7 . 94 (d, J=8 . 0Hz, 1H) , 8. 12 (d, J=8 . 4Hz, 1H) . 
m.p. ; 101-102°C 
MS(ESI) m/z 378(M+H)\ 

Example 425 Synthpsi s of 1 - (4 - gthyl pi ppra?i n - 1 - y ~M - ^ - [ 4 - f ? - 
hydrnxyftthoxy) - 2 -methoxyphfqnyl ] i soqn i nol inp 



According to Example 36-1, N-methyl - o - toluamide (1.70 g) 
and 4 - (2 -benzyloxye thoxy ) - 2 -methoxybenzoni trile (3.30 g) were 
reacted, to give 3- [4- (2-benzyloxyethoxy) -2- 
methoxyphenyl] isoquinolin- 1 -one (0.47 g) . 

The resulting 3- [4- (2-benzyloxyethoxy) -2- 
methoxyphenyl] isoquinolin- 1 -one (0.47 g) was added to 
phosphorus oxychloride (10 ml) , and the mixture was reacted at 
room temperature overnight. The reaction solution was 
evaporated, and to the resulting residue were added ethyl 




N 
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acetate and purified water. The ethyl acetate layer was washed 
with water, an aqueous solution of sodium bicarbonate and brine, 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting 1 - chloro - 3 - [4 - (2 -benzyloxyethoxy )- 2 - 
methoxyphenyl] isoquinoline was reacted as it was with N - 
ethylpiperazine (5 ml) in the presence of potassium carbonate 
(1 . 2 g) at 12 0°C f or 2 4 hr . The reaction solution was evaporated, 
and to the resulting residue were added ethyl acetate and 
purified water. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH-silica 
gel column chromatography (ethyl aceta te/hexane system) , to 
give 1- (4-ethylpiperazin-l-yl) -3- [4- ( 2 - benzyloxyethoxy ) -2- 

methoxyphenyl] isoquinol ine'hydrochloride (0.11 g) as a yellow 
powder . 

1- (4 -Ethylpiperazin-1 -yl) -3- [4- ( 2 - benzyloxyethoxy ) -2- 
methoxyphenyl] isoquinoline hydrochloride (0.10 g) was 
dissolved in methanol (20 ml) , followed by the hydrogena tion 
in the presence of 10% palladium/carbon catalyst (0.03 g) at 
room temperature for 6 hr. The catalyst was filtered off. The 
resulting solution was washed with methanol, and then the 
filtrate was evaporated. The resulting residue was 
crystallized from ethanol/e ther , to give the title compound 
(0.04 g) as a yellow powder. 
Hydrochloride : 

1 H-NMR(400MHz,D 2 O) ; (5(ppm) 1 . 37 { t , J = 7 . 2Hz , 3H) , 
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3 . 35 (q, J = 7 . 2Hz, 2H) , 3 . 42 - 3 . 6 0 (m, 2H) , 3 . 7 0 - 3 . 9 5 (m, 6H) , 

3.92(s,3H) , 4.16(m,2H) , 4 . 2 5 (br-d, 2H) , 6 . 7 0 (s+d, 2H) , 

7.57(d, J=8.0Hz,lH) , 7.66(s.lH), 7 . 7 2 - 7 . 77 (m, 1H) , 7 . 94 (m, 2H) , 

8 . 10 (d, J=8 . 4Hz, 1H) . 

m.p.; 140-142°C 

MS (FAB) m/z 408(M+H)\ 

Example 426 Syn thesi 5=; of 1 - (4 - gthyl pippra?in-i -yi \ - ^ - [ a - (2 - 
hvdrnxvcvcl nhexvl oxy) phenyl 1 i sogninnl i np byrirnrhl nrirto 



OH 




1- (4 - Ethylpiperazin- 1 -yl) -3- (4- 
hydroxyphenyl) isoquinoline (380 mg) obtained in Example 7 was 
dissolved in te trahydrof uran (20 ml) , followed by the addition 
of 60% oily sodium hydride (48 mg) at room temperature. Thirty 
minutes later, the solvent was removed. To the resulting 
residue was added cyclohexene oxide (15 ml), and the mixture 
was reacted at 150°C for 3 hr. After cooling, the reaction 
solution was diluted with ethyl acetate and extracted with a 
5N aqueous solution of hydrochloric acid. The aqueous layer 
was basif ied with a 8N aqueous solution of sodium hydroxide and 
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extracted with ethyl acetate . The organic phase was washed with 
water and brine, and dried over magnesium sulfate. The solvent 
was removed, and the resulting residue was purified by NH- silica 
gel column chromatography (ethyl aceta te/hexane system) , to 
give the free compound of the title compound as a pale yellow 
oil . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give the title 
compound (240 mg) as a yellow powder. 
Hydrochloride : 

*H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 2 3 - 1 . 4 2 (m , 7H ) , 1.59- 
1.68(m,2H), 1 . 85-1 . 94 (m, 1H) > 2 . 00-2 . 08 (m, 1H) , 3 . 2 0 - 3 . 6 6 (m , 9H) , 
3.97 (br-d,2H) , 4 . 1 0 - 4 . 2 0 (m , 1H) , 7 . 07 (d, J= 8 . 0Hz , 2H) , 7.52- 
7 . 61 (m, 1H) , 7 . 66-7 .75 (m, 1H) , 7 . 9 0 - 8 . 14 (m , 5H) , 10 . 82 (m, 1H) . 
m.p.; 143-144°C 
MS (ESI) m/z 432 (M+H)\ 

Example 427 Synthesi s of 4 - (d -Phhylpippra ?in-i - y i ) - ? _ f a . 
methnxvi>henv1 ) cm i na znl i d -i hyrlT-r> o hl o-r-i r? ^ 




A mixture of 4 - ( 1 - ethylpiperazin - 4 -yl ) - 2 - 
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chloroquinazoline (0.56 g), 4 -methoxyphenylboric acid (0.46 g), 
tetrakistriphenylphosphinepalladium(O) (0.12 g), toluene (50 
ml) and a 10% aqueous solution of sodium carbonate (30 ml) was 
vigorously stirred in nitrogen atmosphere at 100°C for 1 hr. 
To the resulting mixture was additionally added 4- 
methoxyphenylboric acid (0.31 g) , and the mixture was further 
stirred for 2 hr. To the resulting mixture was again added 
4-methoxyphenylboric acid (0.31 g), and the mixture was further 
stirred for 1 hr. To the resulting mixture was further added 
4-methoxyphenylboric acid (0.31 g), and the mixture was further 
stirred overnight. The resulting insoluble matters were 
filtered off, and then the organic layer was separated and 
extracted with 2N hydrochloric acid twice, followed by the 
addition of a 8N aqueous solution of sodium hydroxide to adjust 
the resulting mixture to pH 10. The resulting mixture was 
extracted with ethyl acetate twice. The extract was washed with 
brine and dried over magnesium sulfate. The solvent was 
evaporated, and the resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system), to 
give 0.58 g of the free compound of the title compound as a pale 
yellow viscous oil. 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t, J-7 . 2Hz , 3H) , 
2.53 (q, J=7.2Hz,2H) , 2 . 7 0 ( t , J= 5 . 0Hz , 4H) , 3.8 9 (s, 3H) , 
3 . 90 (t, J=5 . 0Hz, 4H) , 7 . 0 0 (d , J= 8 . 8Hz , 2H) , 

7 .37 (ddd, J= 1.2, 8.4, 8.4Hz, 1H) , 7.70 ( ddd , J- 1 . 2 , 8 . 4 , 8 . 4Hz , 1H ) , 
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7 . 8 8 (dd, J=l . 2, 8 . 4Hz, 1H) , 7 . 93 ( dd , J = 1 . 2 , 8 . 4Hz, 1H) , 
8 . 51 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 224.5-226°C (decomp.) 

'H-NMR (4 00MHz, DMS0-d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 3.15- 
3 . 21 (m, 2H) , 3 . 24 -3 . 3 2 (m, 2H) , 3.65 (br-d, 2H) , 4.03 (br-s, 2H) , 
4.84 (br-s,2H) , 7.19 ( d , J= 8 . 8Hz , 2H) , 7 . 67 (br- t , 1H) , 8.02 (br- 
t, 1H) , 8 . 2 0 (br-d, 1H) , 8.28 (br-s, 1H) , 8 . 54 (d, J=8 . 8Hz, 2H) , 
11 . 64 (br-s, 1H) . 
MS(ESI) m/z 349(M+H)\ 

Fxampl p 42fl fiynthpsi r>f 1 - {A - fifhyl pipprazin-l -yl ) - ^ - ( d - 
methnxyphpnyl ) -7-fl?ai snqninnl inp 



4 - Chloro - 3 - cyanopyr idine (1.50 g) and 4- 
methoxyphenylacetylene (1.60 g) were reacted in the presence 
of dichlorobistriphenylphosphinepalladium (0.14 g) , cuprous 
iodide (75 mg) and triethylamine (10 ml) in N,N- 




OMe 
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dimethyl formamide (25 ml) in nitrogen atmosphere at 100 C 
overnight . The reaction mixture was poured into water (100 ml) , 
and the mixture was extracted with ethyl acetate . The resulting 
organic layer was washed with water and brine, and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane syst em) , to give 4- (4- 
methoxyphenylethynyl ) - 3 - cyanopyridine (2.13 g, 95 %) as a pale 
yellow oil . 

4 - (4 -Methoxyphenylethynyl )- 3 - cyanopyridine (2.10 g) was 
reacted in polyphosphoric acid (10 ml) at 120°C for 15 min. 
Water (40 ml) was added to the reaction mixture, and then the 
mixture was adjusted to pH 6.5 by potassium carbonate and 
extracted with ethyl acetate. The ethyl acetate layer was 
washed with water and brine, and dried over magnesium sulfate. 
The solvent was removed, ammonium acetate (10 g) was added to 
the resulting residue, and the mixture was reacted at 140°C 
overnight. After cooling, the reaction solution was diluted 
with water (100 ml) and extracted with di chloroe thane . The 
resulting organic layer was washed with water and brine, and 
dried over magnesium sulfate. The solvent was removed, to give 
3- (4 -methoxyphenyl ) - 7 - aza - 2H - dihydroi soquinol in - 1 - one 
acetate (1.70 g, 58%) . 

3- ( 4 -Methoxyphenyl ) - 7 - aza - 2H - dihydroi soquinol in - 1 - 
one'acetate (0.25 g) was reacted with phosphorus oxychloride 
(10 g) at 100°C for 4 hr . The mixture was concentrated, followed 

810 



98046PCT 



by the addition of water, neutralization with potassium 
carbonate and extraction with ethyl acetate. The organic layer 
was washed with water and brine, and dried over magnesium 
sulfate. The organic layer was filtered through silica gel and 
washed with ethyl acetate. The resulting filtrate was 
concentrated, to give l-chloro-3- (4-methoxyphenyl) -7- 
azaisoquinoline (0.12 g) . 1 - Ethylpiperidine (10 ml) and 
potassium carbonate (0.5 g) were added thereto , and the mixture 
was reacted at 80°C for 6 hr. The reaction mixture was 
evaporated, and the resulting residue was partitioned between 
ethyl acetate and water. The ethyl acetate layer was washed 
with water and brine, and dried over magnesium sulfate. The 
resulting residue was purified by silica gel column . 
chromatography (ethyl ace tate/hexane system) , to give the title 
compound (0.10 g, 65%) as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; (5 (ppm) 1.17 ( t , J = 7 . 2Hz , 3H) , 

2 . 5 5 (q, J=7 . 2Hz ,2H), 2.75(m,4H), 3 . 70 (m, 4H) , 3.88(s,3H), 

7 . 01 (d, J«8 . 0Hz, 2H), 7.48(s,lH), 7 . 52 (d, J=8 . 0Hz , 1H) , 

8 . 12 (d, J-8 . 0Hz, 2H) , 8 . 54 (d, J=8 . 0Hz , 1H) , 9.40 (br-d, 1H) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0 . 11 g) . 
Hydrochloride: 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 3 ( t , J = 7 . 2Hz , 3H ) , 3.15- 
4 . 0 0 (m, 8H) , 3 . 8 5 (s, 1H) , 4 . 3 4 (br - d , 2H) , 7.13 (d, J=8 .4Hz, 2H) , 
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8 . 12 (s, 1H) , 8.16 (br-d, 1H) , 8 . 2 4 (d, J=8 . 4Hz, 2H) , 8 . 6 3 (m, 1H) , 
9.6 3 (br-s, 1H) , 11.52 (m, 1H) . 
m.p.; 222°C (decomp.) 
MS(ESI) m/z 349 (M+H)\ 

Example 429 Synthesis of 7 - (4 - gi-hyl pi p^ra^i n - 1 - yt ) - s - r? - . 
hydroxypropyl ) pyridin - 5 -yll thifinnf^ r 3 - r 1 pyri ding 
hyd-rorhl nri rift 




3 - Cyanomethyl - 2 - thiophenecarboxylic acid (7.50 g) was 
reacted in phosphorus tribromide (40 ml) at 170°C for 5 hr . The 
reaction was back to room temperature. Under cooling, water 
was added to the reaction mixture, followed by the 
neutralization with potassium carbonate and extraction with 
ethyl acetate. The organic layer was washed with water and 
brine, and dried over magnesium sulfate. The resulting residue 
was purified by silica gel column chromatography (ethyl 
acetate/hexane system), to give 5 , 7 - dibromothieno [2 , 3 - 
c] pyridine (2.04 g, 15.5%) as a -pale brown solid. 

5 , 7 -Dibromothieno [2 , 3 - c] pyridine (2.04 g) , 1- 
ethylpiperidine (0.95 g) and potassium carbonate (2.0 g) were 
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reacted in N , N- dime thy 1 formamide (15 ml) at 70 C for 2 hr . The 
reaction mixture was evaporated, and the resulting residue was 
partitioned between ethyl acetate and water. The ethyl acetate 
layer was washed with water and brine, and dried over magnesium 
sulfate. The resulting residue was purified by silica gel 
column chromatography (ethyl ace ta te/me thanol system) , to give 
7 - ( 4 - ethylpiperidin - 1 - yl ) - 5 -bromothieno [2 , 3 - c] pyridine 
(1.95 g) as a brown oil. 

5 - Bromo - 2 - [3- (tert- 
butyldimethylsilyloxy) propyl] pyridine (3.26 g) and 
hexabutyldi tin (5.80 g) were heated in the presence of 
tetrakis triphenylphosphinepalladium (0) in xylene, to give 
2- [3- (tert-butyldimethylsilyloxy) propyl] -5- 
tributyl s tannylpyr idine (1.80 g) . 

The resulting compound and 7 - ( 4 - ethylpiperidin - 1 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.54 g) previously were reacted 
in the presence of tetrakis triphenylphosphinepalladium ( 0 ) 
( 0 . 2 0 g) in xylene in nitrogen atmosphere fori hr . A 2N aqueous 
solution of hydrochloric acid (30 ml) was added to the reaction 
solution, and the mixture was stirred for 30 min. Then, the 
aqueous layer was separated, basif ied with a 5N aqueous solution 
of sodium hydroxide , and then back - ex trac ted wi th ethyl acetate . 
The ethyl acetate layer was washed with water and brine, dried 
and evaporated. The resulting residue was purified by silica 
gel column chromatography (methylene chlor ide/methanol 
system), to give the title compound (0.31 g) as a pale yellow 
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oil . 



The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.38 g) . 
Hydrochloride: 

1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1 . 3 2 ( t , J = 7 . 2Hz , 3H) , 1.89- 

1.98(m,2H), 3 . 08- 3 . 27 (m, 5H) , 3 .49 (t, J-6 . 4Hz, 2H) , 3.58- 

3.7 0 (m,4H) , 4 . 4 8 (br - d , 2H ) , 7 . 6 2 (d, J-5 . 2Hz , 1H) , 

7.99 (d , J= 8.0Hz, 1H) , 8 . 1 9 ( d , J= 5 . 2Hz , 1H ) , 8.32 (s, 1H) , 

8 . 07 <d,J«8 . 0Hz, 1H) , 9.34 (br-s, 1H) , 11 . 34 (m, 1H) . 

m. p . ; 204 - 2 05°C 

MS(ESI) m/z 383(M+H)\ 

Example 410 Synthesi s of 7 - ( 4 - gl-hyl pippr3?in>1 -yl ) - R - fl . f 2 . 
hvdroxyethoxv) styryl 1 thieno \2 , ^ - r] pyri rH hyHrnrhl nri 



7 - (4 - Ethylpiperidin- 1 -yl) - 5 -bromo thieno [2,3- 
c]pyridine (300 mg) and 3 - ( 2 - hydroxye thoxy ) s tyrene (300 mg) 
were reacted in the presence of palladium acetate (30 mg) , 
tri -o- toluylphosphine (81 mg) and trie thylamine (2 ml) in 
N, N- dimethylf ormamide (15 ml) in nitrogen atmosphere for 6 hr . 




• (COOH) 2 




N 
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After cooling, the reaction solution was diluted with ethyl 
acetate (200 ml) , washed with water and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/me thanol system) , 
to give the title compound (100 mg) as a pale yellow oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H ) , 

2 . 5 3 (q, J=7 . 2Hz, 2H) , 2 . 6 9 (m, 4H) , 3 . 8 2 (m, 4H) , 3 . 98 (m, 2H) , 

4 . 15 (m, 2H) , 7 . 01 (t, J=8 . 0Hz ,2H), 7 . 13 (d, J=18 . 0Hz, 1H) , 

7 .22 (s, 1H) , 7 . 21-7 .25 (d, 1H) , 7 . 29 (d # J«5 2Hz , 1H) , 

7 . 55 (d, J=5 . 2Hz , 2H) , 7.65 (br-d, 1H) , 8 . 07 (d, J=18 . 0Hz , 1H) . 

The resulting title compound was converted into an oxalate 
in a conventional manner, to give a white powder (57 mg) . 
Oxalate : 

*H - NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1.25(br-t,3H), 3,04- 

3 . 80 (m, 10H) , 3 . 76 (br- t, 2H) , 4 . 06 (br - t , 2H) , 6 . 86 - 6 . 91 (m, 1H) f 

7 . 19-7 . 3 6 (m, 3H) , 7 . 51 (s, 1H) , 7 . 54 ( d , J=5 . 2Hz , 1H) , 

7 . 62 (d, J=8 . 0Hz , 1H) , 8 . 0 5 ( d , J= 5 . 2Hz , 1H ) . 

m. p . ; 98 - 9 9°C 

MS ( FAB ) m/z 410(M+H)\ 

Rxampl e> 4.^1 Synthesis of 7- ( 4 - ethyl pi pera z i n - 1 -yl) -5- [4- (2- 
hydrnxypf hoxy) styryl 1 thi pno [2 f ^ - r] pyridine* hydroch 1 nri de 
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7 - (4 -Ethylpiperidin- 1 -yl) - 5 -bromothieno [2,3- 
c] pyridine (300 mg) and 4 - (2 - hydroxyethoxy ) styrene (300 mg) 
were reacted in the presence of palladium acetate (30 mg) , 
tri-o- toluylphosphine (81 mg) and triethylamine (2 ml) in 
N, N - dime thyl f ormamide (15 ml) in nitrogen atmosphere for 6 hr. 
After cooling, the reaction solution was diluted with ethyl 
acetate (200 ml), washed with water and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) , 
to give the title compound (120 mg) as a pale yellow oil. 

The resulting title compound was converted into an oxalate 
in a conventional manner, to give a white powder (68 mg) . 
Oxalate : 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 2 5 ( br - t , 3H ) , 3 . 0 9 (br - q , 2H) , 

3.29(m,4H), 3 . 7 3 ( t , J= 5 . 2Hz , 1H) , 3.80-3.99(m,4H), 

4 . 02 (t, J=5 . 2Hz , 1H) , 6 . 9 7 ( d , J= 8 . 4Hz , 2H ) , 7 . 16 (d, J-12 . 0Hz , 1H) , 

7 . 46 (s , 1H) , 7 . 51 (d, J-5 . 2Hz , 1H) , - 7 . 5 8 ( d , J= 8 . 4H z , 1H ) , 

7 . 6 0 (d, J-12 . 0Hz, 1H) , 8.0 3 (d, J=5 . 2Hz , 1H) . 

m.p. ; 143 -145°C 
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MS (ESI) m/z 410 (M+H) * . 

F.yampTp 4 32 Synthpsi s of 7 - ( 4 - P>1-hy1 pipfirazin-1 - yl ) - 5 - [4 - f 3 - 
hyHrnvyprnpyl ) phe nyl ] fhi ^nn [2 , 3 - r] pyri rH np hy^rorhl nri 



7- (4 - Ethylpiperidin- 1 -yl ) - 5 - bromothieno [2 , 3 - 
c]pyridine (200 mg) and ethyl 3- (4- 

tributyls tannylphenyl ) propionate (400 mg) were reacted in the 
presence of tetrakistriphenylphosphinepalladium (0) (50 mg) in 
xylene (10 ml) in nitrogen atmosphere for 5 hr. After cooling, 
the reaction solution was diluted with ethyl acetate (200 ml) 
and extracted with a 2N aqueous solution of hydrochloric acid. 
The resulting solution was basif ied with a 5N aqueous solution 
of sodium hydroxide and extrac ted wi th ethyl acetate. The ethyl 
acetate layer was washed with water and brine, dried and 
evaporated. The resulting residue was purified by silica gel 
column chromatography (methylene chlor ide/methanol system) , 
to give 7- ( 4 - ethylpiperazin - 1 - yl ) -5- [4- 

(ethoxycarbonyl ethyl ) phenyl ] thieno [2 , 3 - c] pyridine (0.20 g) 
as a pale yellow oil. 

The resulting compound (0.20 g) was dissolved in 
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tetrahydrof uran (5 ml) , and added dropwise into a suspension 
of lithium aluminum hydride (0.07 g) in tetrahydrof uran (20 ml) 
at room temperature. The reaction mixture was stirred for 1 
hr, followed by the sequential addition of water (0.07 ml), a 
5N aqueous solution of sodium hydroxide (0.07 ml) and water 
(0.21 ml) , and the mixture was stirred at room temperature for 
1 hr. The resulting precipitates were filtered off, while the 
resulting filtrate was washed with ethyl acetate. The filtrate 
was evaporated, and the resulting residue was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) , to give the title compound as a pale yellow oil (0.12 

g) . 

The resulting title compound was converted into a 
hydrochloride in a conventional manner, to give a yellow powder 
(0.10 g) . 
Hydrochloride : 

*H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H) , 1.71- 
1 . 80 (m, 2H) , 2 . 6 7 ( t , J = 7 . 2Hz ,2H), 3 . 14 - 3 . 2 6 (m, 4H ) , 
3.44(t,J=7.2Hz,2H), 3.55(br-t,2H), 3.64(br-d,2H), 4 . 43 (br- 
d, 2H) , 7 . 32 (d, J=8 . 0Hz, 2H) , 7 . 5 6 (d, J = 5 . 6Hz , 1H) , 8 . 01 (s, 1H) , 
8 . 05 (d, J=8 . 0Hz , 2H) , 8 . 07 (d, J=5 . 6Hz, 1H) , 10 . 82 (m, 1H) . 
m.p.; 112-113°C 
MS (FAB) m/z 382 (M+H) * . 

Example 433 Synthfisi r of 7- f 4 - Pt^hyl pi ppr^7 i n - 1 -yl ) - S - f4 - (1 - 
hydroxypropyl ) - 3 - me thoxyphenyl 1 thifinn [2 f Vr] pyri rii np 
hydrn rhl nri dp. 
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N 

U 

5 -Bromo-2 - (3 - ace toxypropyl ) anisole (2.27 g) and 
hexabutyldi tin (5.28 g) were heated in the presence of 
tetrakistriphenylphosphinepalladium (0) in xylene, to give 
2- (3 -ace toxypropyl) - 5 - tributyls tannylanisole (0.92 g) . 

The resulting compound and 7 - (4 - ethylpiperidin - 1 -yl) - 
5 -bromothieno [2 , 3 -c] pyridine (0.21 g) were reacted in the 
presence of tetrakis triphenylphosphinepal ladium ( 0) (0.12 g) 
in xylene in nitrogen atmosphere for 1 hr . The reaction 
solution was evaporated, and the resulting residue was purified 
by silica gel column chromatography (methylene 
chloride/methanol system), to give 7 - ( 4 - ethylpiperazin - 1 - 
yl) - 5- [4 - (3- ace toxypropyl) - 3 -methoxyphenyl ] thieno [2,3- 
c]pyridine (42 mg) as a pale yellow oil. 

The resulting compound was dissolved in methanol (15 ml) , 
and reacted with a 2N aqueous solution of sodium hydroxide (5 
ml) at room temperature overnight. The reaction solution was 
concentrated, and the resulting residue was extracted with 
ethyl acetate. The ethyl acetate layer was washed with water 
and brine, and dried over magnesium sulfate. The solvent was 
evaporated, to give the free compound of the title compound. 
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The resulting free compound was converted into a 
hydrochloride in a conventional manner, to give 31 mg of the 
title compound as a yellow powder. 
Free compound: 

l H-NMR (4 0 0MHz, CDCI3) ; 6 (ppm) 1 . 17 - 1 . 2 5 (m, 3H) , 1 . 8 0 - 1 . 92 (m, 2H) , 
2 . 62 (m, 2H) , 2 . 6 8 - 2 . 84 (m , 6H ) , 3 . 6 3 (m, 2H) , 3 . 83 - 3 . 9 8 (m, 4H) , 
3 . 9 5 (s, 3H) , 7 .22 (d, J=8 . 0Hz, 1H) , 7 . 36 (d, J=5 . 2Hz, 1H) , 
7 .58 (m, 2H) , 7.67 (s, 2H) . 
Hydrochloride : 

'H-NMR (40 0MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 3 1 ( t , J = 7 . 2Hz , 3H ) , 1.66- 

1 .75 (m, 2H) , 2.62 (t, J=7 . 6Hz, 2H) , 3 . 14-3 . 2 5 (m, 4H) , 

3 .44 (q, J=6 . 4Hz, 2H) , 3 . 5 5 - 3 . 6 8 (m , 4H ) , 3 . 91 (s, 3H) , 4.43 (br- 

d, 2H) , 7 .23 (d, J=8 . 0Hz, 1H) , 7 . 57 (d, J=5 . 2Hz, 1H) , 

7 . 6 5 (dd, J=8 . 0, 1 . 6Hz, 1H) , 7.69 (br- s, 1H) , 8 . 06 (s, 1H) , 

8 . 08 (d, J=5 . 2Hz, 1H) , 11 . 10 (m, 1H) . 

m.p. ; 114-115*0 

MS (FAB) m/z 412 (M+H) \ 

Example 4 34 SynthPRi k of 7 - ( d - gthyl pippra?inO -yl ) - S - f 4 - ( 1 - 
hvdroxvnronoxv) nhenyl 1f.hiftnnf2.Vr1 pyri r H n<=> Hihydrnrhl nririP 
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In the same manner as in Example 161-2, l-[4- 
( tributylstannyl) phenoxy] - 3- (tetrahydropyran-2 - 
YL) oxypropane (1.73 g) was obtained as a colorless oil from 
1 - (4 -bromophenoxy) - 3 - ( tetrahydropyran - 2 -yloxy) propane (2.08 
g) and bis ( tributyl tin) (3.3 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperazin - 1 -yl) -5- [4- [3- 
( tetrahydropyran-2 -yl) oxypropoxy] phenyl] thieno [2,3- 
c] pyridine. Ethyl acetate and 2N hydrochloric acid were added 
to the reaction solution, and the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate 
thrice. The pH of the resulting solution was adjusted to pH 
10 by adding a 8N aqueous solution of sodium hydroxide thereto, 
and the resulting solution was extracted with ethyl acetate 
thrice. The extract was washed with brine and dried over 
magnesium sulfate. The solvent was evaporated, and the 
resulting residue was purified by NH silica gel column 
chromatography (ethyl ace ta te/n - hexane system), to give 0.26 
g of the free compound of the title compound as a colorless 
amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J= 7 . 2H z , 3H ) , 
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2 . 0 9 (quintet, J= 5 . 9Hz, 2H) , 2 . 52 (q, J=7 .2Hz, 2H) , 

2 . 69 (t, J-5 . 0Hz, 4H) , 3 . 8 5 (t, J=5 . OHz , 4H) , 3 . 9 0 ( t , J= 5 . 9Hz , 2H ) , 
4.20 (t, J=5.9Hz,2H) , 6 . 9 9 (d , J= 9 . 2Hz , 2H) , 7 . 3 3 ( d , J= 5 . 6Hz , 1H ) , 
7 . 55 (d, J=5 . 6Hz, 1H) , 7 . 61 (s, 1H) , 8 . 04 (d, J=9 . 2Hz , 2H) 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 126-127°C 

1 H-NMR(4 0 0MHz,DMSO-d 6 ) ; 6 (ppm) 1.31 (t, J=7 .2Hz, 3H) , 

1.89 (quintet, J= 6 . 2Hz, 2H), 3.16-3.23 (m,4H), 3 . 5 3 - 3 . 6 6 (m, 4H) , 

3 . 58 ( t, J=6 . 2Hz ,2H), 4.10(t,J=6.2Hz,2H), 3.42(br-d,2H), 

7 . 04 (d, J=8 . 8Hz ,2H), 7 . 54 (d , J= 5 . 2Hz , 1H ) , 7 . 96 (s, 1H) , 8.05- 

8.09(m,3H), 10. 99 (br-s, 1H) . 

MS (FAB) m/z 398 (M+H)\ 

KvamplP 4^5 Synthesis of 7 - (4 - ethyl pi peraz in - 1 -yl ) - 5 - [4 - (2- 
hydroxypropoxy) phenyl ] thieno [2 , 3 - c] pyridine di hydrochl nri dp 





In the same manner as in Example 161-2, 2 - (R) - 
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acetoxy-1- [4- ( tributyls tannyl ) phenoxy] propane (1.31 g) was 
obtained as a colorless oil from 2 - (R) -acetoxy- 1 - (4 - 
bromophenoxy) propane (1.94 g) and bis ( tributyl tin) (3.6 ml) . 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperazin - 1 -yl ) -5- {4- [2- (R) - 
acetoxypropoxy] phenyl} thieno [2 , 3 - c] pyridine . Ethyl acetate 
and 2N hydrochloric acid were added to the reaction solution, 
and the resulting insoluble matters were filtered off. The 
aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate twice. The pH of the 
resulting solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto , and subsequently, 
methanol was added thereto until the reaction solution became 
homogenous. The reaction solution was left as it was at room 
temperature for 45 min. The solvent was evaporated, and then 
water was added thereto and the mixture was extracted with ethyl 
acetate thrice. After washing with brine and drying over 
magnesium sulfate, the solvent was evaporated. The resulting 
residue was purified by NH silica gel column chromatography 
(ethyl acetate/n-hexane system), to give 0.22 g of the free 
compound of the title compound as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.16(t,J=7.2Hz,3H) , 
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1. 31 (d, J=6 . 4Hz, 3H) , 2.37 (br-s, 1H) , 2 .52 (q, J=7 . 2Hz, 2H) , 
2.69 (t, J = 5 . OHz, 4H) , 3 . 84 - 3 . 8 8 (m, 5H) , 4 . 01 (dd, J=3 . 2 , 9 .2Hz, 1H) , 
4 . 19-4 . 28 (m, 1H) , 7 . 00 (d, J=8 . 8Hz, 2H) , 7.33 (d, J=5 .4Hz, 1H) , 
7 . 55 (d, J«5 . 4Hz, 1H) , 7 . 6 2 (s, 1H) , 8 . 0 5 (d, J=8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether, to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 126-127°C 

2 H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 1 8 ( d , J= 6 . 4 Hz , 3H ) , 
1.31 (t, J=7 .2Hz, 3H), 3.16-3.24(m,2H), 3.55(br-t,2H), 
3 . 64 (br-d, 2H) , 3 . 84 (dd, J = 5 . 2 , 9 . 6Hz, 1H) , 

3 . 89 (dd, J=6 . 0, 9 . 6Hz , 1H) , 3 . 9 5 - 4 . 01 (m, 1H) , 4.42 (br-d, 2H) , 
7 . 05 (d, J=8 . 8Hz, 2H), 7.54(d,J=5.6Hz,lH), 7.97(s,lH), 8.05- 
8.09(m,3H), 10.91(br-s,lH). 
MS (FAB) m/z 39 8 (M+H) * . 

Example 43 6 Synt.hesi s of 7 - (4 - ethyl pi per a z i n - 1 -yl ) - S - [4 - ( 2 - 
hydrnxypropyl ) phenyl 1 thipnn \ 2 . ^ - rrl pyri flinp r\ i hydrnrhl nrifip 




■ 2HC1 



N 
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In the same manner as in Example 161-2, l-[4- 
( tributylstannyl) phenyl] propan- 2 -one (1.98 g) was obtained as 
a colorless oil from 1 - (4 -bromophenyl) propan - 2 - one (2 . 09 g) and 
bis ( tributyl tin) (5.0 ml). 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give 7 -( 4 - ethylpiperazin - 1 - 
yl ) - 5 - [4 - (2 -oxypropyl) phenyl] thieno [2 , 3 - c] pyridine (0.20 g) . 

Then, the resulting 7- (4 - ethylpiperazin- 1 - yl ) -5- [4- 
(2 -oxopropyl) phenyl] thieno [2 , 3 - c] pyridine (0.20 g) was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.04 g) 
in tetrahydrof uran (1 ml) under cooling with a cooler of sodium 
chloride/ice. Further, the resulting mixture was stirred for 
15min. Water (40 ml), a 5N aqueous solution of sodium hydroxide 
(40 ml) and water (120 ml) were sequentially added to the 
reaction solution, which was then diluted with ethyl acetate, 
and the resulting precipitates were filtered off. The solvent 
was evaporated, and the resulting residue was purified by NH 
silica gel column chromatography (ethyl ace ta t e/n - hexane 
system) , to give 0 . 15 g of the free compound of the title compound 
as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 16 ( t , J= 7 . 2 Hz , 3H ) , 

1 . 27 (d, J=6 . 0Hz ,3H), 2 . 52 (q, J=7 . 2Hz , 2H) , 2 . 6 8 ( t , J= 5 . 0Hz , 4H) , 

2.75(dd,J=8.0,13. 6Hz, 1H) , 2 . 84 (dd, J = 4 . 0 , 13 . 6Hz , 1H) , 
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3 . 8 5 ( t, J=5 . OHz, 4H) , 4 . 02 - 4 . 1 0 (m , 1H ) , 7 . 3 0 (d, J=8 . 4Hz, 2H) , 

7 . 3 3 (d, J=5 . 6Hz, 1H) , 7 . 55 (d, J=5 . 6Hz, 1H) , 7 . 6 5 (s, 1H) , 
8 . 04 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the titled compound as a pale yellow 
powder . 

Hydrochloride : 
m . p . ; 66 - 67 °C 

'H-NMR (400MHz,DMSO-d 6 ) ; 6 (ppm) 1.06 (d, J=6 .4Hz,3H) , 

1.0 3 (t, J = 7 .2Hz, 3H) , 2.62 (dd , J= 6 . 4 , 13 . 2Hz , 1H) , 

2 .75 (dd, J=6 . 8, 13 .2Hz , 1H) , 3 . 17 - 3 . 2 3 (m, 2H) , 3.55 (br- t, 2H) , 

3.64 (br-d, 2H) , 3 . 8 3 - 3 . 91 (m, 1H) , 4.43 (br-d, 2H) , 

7 . 31 (d, J = 8 . 2Hz, 2H) , 7 . 5 6 (d , J=5 . 2Hz , 1H) , 8 . 01 (s, 1H) , 

8 . 04 (d, J=8 .2Hz, 2H) , 8 . 07 (d, J=5 . 2Hz, 1H) , 10.79 (br-s, 1H) . 
MS (FAB) m/z 382 (M+H)*. 

Example 437 Synthftsi s of 7 - ( 4 - Pthyl pippra?in-1 - yl ) - S - [ 1 - 
chloro - 4 - ( 2 - hyd rnxyp thoxy ) phenyl ] thipnn f^ f Vr] pyri rH ti^ 



In the same manner as in Example 161-2, 2-acetoxy-l- 




O 




N 



• 2HC1 
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[2 - chloro - 4 - ( tributyls tannyl ) phenoxy] ethane (0.58 g) was 
obtained as a colorless oil from 2 - ace toxy - 1 - ( 4 -bromo - 2 - 
chlorophenoxy) ethane (1.32 g) and bis ( tributyl tin) (2.3 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperazin - 1 -yl ) -5- [4- (2- 

acetoxyethoxy) - 3 - chlorophenyl ] thieno [2 , 3 - c] pyridine . Ethyl 
acetate and 2N hydrochloric acid were added to the reaction 
solution, and the resulting insoluble matters were filtered off . 
The aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The resulting aqueous 
layers were combined and washed with ethyl acetate twice. The 
pH of the resulting solution was adjusted to pH 10 by adding 
a 8N aqueous solution of sodium hydroxide, and then the solution 
was extracted with ethyl acetate twice. The extract was washed 
with brine, dried over magnesium sulfate, and the solvent was 
evaporated. Methanol (6 ml) was added to the resulting residue 
and dissolved, followed by the addition of a 8N aqueous solution 
of sodium hydroxide (0.75 ml) . The resulting mixture was left 
as it was at room temperature for 45 min, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 
and the solvent was evaporated. The resulting residue was 
purified by NH silica gel column chromatography (ethyl 

827 



98046PCT 



acetate/n-hexane system), to give the title compound (0.03 g) 
as a colorless viscous oil. 
Free compound: 

X H-NMR (400MHz , CDC1 3 ) ; 8 (ppm) 1 . 17 ( t , J=7 . 2 Hz , 3H) , 

2 . 5 2 (q, J=7 . 2Hz , 2H) , 2 . 69 (t v J-4 . 8Hz, 4H) , 3 . 8 5 ( t , J = 4 . 8Hz , 4H ) , 

4 . 30 ( t, J = 4 . 8Hz , 2H) , 4 . 5 0 ( t, J = 4 . 8Hz , 2H) , 7 . 01 (d, J«8 . 4Hz, 1H) , 

7 . 34 (d, J=5 . 6Hz , 1H) , 7 . 57 (d, J = 5 . 6Hz, 1H) , 7 . 6 0 (s, 1H) , 

7 . 95 (dd, J=2 . 4, 8 . 4Hz, 1H) , 8 . 13 (d, J=2 . 4Hz, 1H) . 

MS (FAB) m/z 418, 420(M+H) + . 

Example 438 Synfhpsi s of 7 - (4 -ethyl pippra?iTi-1 -yl ) - S - f A - ( 1 - 
methyl - 2 - hydroxys thnxy ) phenyl 1 thi gno [2 , ^ - a] pyri fl-i tip 
d t hydrnrh 1 or i d e 



In the same manner as in Example 161-2, 1-(S)- 
acetoxy-2- [4- ( tributyl s tannyl ) phenoxy] propane (1.12 g) was 
obtained as a colorless oil from 1- (S) -acetoxy-2- (4- 
bromophenoxy) propane (1.61 g) and bis ( tributyl tin) (3.0 ml). 

The resulting compound and - 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2,3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
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containing 7- (4 - ethylpiperazin - 1 -yl ) -5- [4- (S) - (1- 
acetoxypropan- 2 - yl ) oxyphenyl] thieno [2 , 3 - c] pyridine . Ethyl 
acetate and 2N hydrochloric acid were added to the reaction 
solution and dissolved, and the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
resulting aqueous layers were combined and washed with ethyl 
acetate twice. The pH of the resulting solution was adjusted 
to pH 10 by adding a 8N aqueous solution of sodium hydroxide 
thereto, and the solution was extracted with ethyl acetate twice . 
The extract was washed with brine , dried over magnesium sulfate, 
and the solvent was evaporated. To the resulting residue was 
added methanol (6 ml) and dissolved, followed by the addition 
of a 8N aqueous solution of sodium hydroxide (1.48 ml) . The 
resulting solution was left as it was at room temperature for 
2 hr, and then the solvent was evaporated. Water was added to 
the residue, and the mixture was extracted with ethyl acetate 
thrice. Then, it was washed with brine, dried and the solvent 
was evaporated . The resulting residue was purified by NH silica 
gel column chromatography (ethyl ace tate/n - hexane system), to 
give 0.15 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound: 

1 H - NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H ) , 

1 . 31 (d, J=6 .4Hz, 3H) , 2.37 (br-s, 1H) , 2 . 52 (q, J=7 . 2Hz, 2H) , 

2 . 69 ( t , J = 5 . 0Hz , 4H) , 3 . 8 4 - 3 . 8 8 (m , 5H ) , 4 . 0 1 ( dd , J= 3 . 2 , 9 . 2Hz , 1H) , 
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4.19-4.28 (m, 1H) , 7 . 0 0 ( d , J= 8 . 8Hz , 2H) , 7.33 (d, J-5 . 4Hz , 1H) , 
7.55 (d, J=5.4Hz,lH) , 7.62 (s, 1H) , 8 . 05 ( d , J= 8 . 8Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with e thanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 126-127°C 

'H-NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1 .18 (d, J=6 . 4Hz, 3H) , 
1.31 (t, J = 7 . 2Hz, 3H) , 3 . 16 -3 . 24 (m, 2H) , 3.55 (br-t, 2H) , 
3 . 64 (br-d, 2H) , 3 . 84 (dd, J=5 . 2 , 9 . 6Hz , 1H) , 

3 . 89 (dd, J=6 . 0, 9 . 6Hz, 1H) , 3 . 95 - 4 . 01 (m, 1H) , 4 . 4 2 (br- d, 2H) , 
7 . 05 (d, J=8 . 8Hz , 2H) , 7 . 54 (d, J=5 . 6Hz , 1H) , 7 . 97 (s , 1H) , 8.05- 
8.09(m,3H), 10 . 91 (br - s , 1H) . 
MS (FAB) m/z 398 (M+H) \ 

Example 439 Synthesi s of 7 - (4 - Pthyl pippra7iTi-l -y^) - S = \A - - 
hydroxy - 3 -mpf.hyl hn ty 1 ) phpny 1 1 th i gno [ 7 , ^-rl pyridinp 
rH hydrorhl nri dp 




OH 
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In the same manner as in Example 161-2, 4- [4- 
( tributyls tannyl ) phenyl ] butan- 2 - one (1.61 g) was obtained as 
a colorless oil from 4- ( 4 - bromophenyl ) butan - 2 - one (1.36 g) and 
bis ( tributyltin) (3.0 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.33 g) were reacted in the same 
manner as in Example 300-4, to give 7 -( 4 - ethylpiperazin - 1 - 
yl) - 5 - [4 - (3 -oxobutyl) phenyl] thieno [2 , 3 - c] pyridine (0.23 g) . 

The resulting 7- (4 - ethylpiperazin - 1 -yl) -5- [4- (3- 
oxobutyl ) phenyl ] thieno [2 , 3 - c] pyridine (0.23 g) was dissolved 
in tetrahydrof uran (10 ml), and the resulting mixture was 
stirred under ice-cooling. To the resulting mixture was added 
3 . 0M methylmagnesium bromide /ether solution (0 . 39 ml ) , and the 
mixture was further stirred for 3 hr . Then, 3 . 0M 
methylmagnesium bromide/ether solution (0.39 ml) was further 
added thereto, and the mixture was further stirred for 4.5 hr . 
Then, an aqueous solution of saturated ammonium chloride and 
ethyl acetate were added to the mixture, and the mixture was 
stirred. The organic layer was separated, and then it was 
washed with brine and dried over magnesium sulfate . The solvent 
was evaporated, and the resulting residue was purified by NH 
silica gel column chromatography (ethyl ace tate/n - hexane 
system) , to give 0 . 10 g of the free compound of the title compound 
as a colorless viscous oil. 
Free compound : 

'H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 1 . 1 6 ( t , J= 7 . 2Hz , 3H ) , 1.31(s,6H) , 
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1 . 81 - 1 . 86 (m, 2H) , 2 . 52 (q, J = 7 . 2Hz, 2H) , 2 . 6 9 ( t, J=5 . OHz , 4H) , 
2 . 7 4 -2 . 7 8 (m, 2H) , 3 . 85 (t, J-5 . OHz , 4H) , 7 . 2 9 (d, J=8 . 4Hz , 2H) , 
7.33 (d, J = 5 .4Hz, 1H) , 7 . 5 5 (d, J=5 . 4Hz, 1H) , 7 . 65 (s, 1H) , 
8 . 02 (d, J=8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 122 - 123 . 5°C 

1 H - NMR (40 OMH z , DMSO-d 6 ) ; 6 (ppm) 1 . 17 (s, 6H) , 1.32(t,J=7.2Hz,3H), 

1.65-1. 70 (m,2H), 2.65-2.70 (m,2H), 3 . 15 - 3 . 24 (m, 4H) , 3.57- 

3 . 6 5 (m, 4H) , 4.42 (br-d, 2H) , 7 . 31 (d, J=8 . OHz, 2H) , 

7 . 5 6 (d, J=5 . 4Hz ,1H), 8 . 00 (s, 1H) , 8 . 04 (d, J=8 . OHz , 2H) , 

8.0 8 (d, J = 5.4Hz, 1H) , 11 . 2 8 (br - s , 1H) . 

MS (FAB) m/z 410 (M+H)\ 

Fvampl e> 440 fiynthpsi s Q-f 7 - (4 - pthyl pi ppra 7 i n - 1 - yl ) - S - [4 - ( ^ - 

hyfirnYyhiityl ) phenyl 1 th i pno f 2 r ^ - a ] pyri dinp d j hydronhl nridfi 




OH 



N 
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In the same manner as in Example 161-2, 4- [4- 
( tr ibu ty 1 s tannyl ) phenyl ] butan - 2 - one (1.59 g) was obtained as 
a colorless oil from 4 - (4 -bromophenyl ) butan-2 -one (1.29 g) and 
bis ( tributyltin) (2.9 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 - ( 4 - ethylpiperaz in - 1 - 
yl) - 5 - [4 - (3 -oxobutyl) phenyl] thieno [2 , 3 - c] pyridine . 

The resulting 7- ( 4 - ethylpiperazin - 1 - yl ) -5- [4- (3- 
oxobutyl) phenyl] thieno [2 , 3 - c] pyridine was dissolved in 
tetrahydrof uran (5 ml). The resulting solution was added to 
a suspension of lithium aluminum hydride (0.04 g) in 
tetrahydrof uran (1 ml) under ice-cooling, and the mixture was 
further stirred for 15 min. Water (40 ml) , a 5N aqueous solution 
of sodium hydroxide (40 ml) and water (120 ml) were sequentially 
added to the reaction solution. Then, the resulting mixture 
was diluted with ethyl acetate, and the resulting precipitates 
were filtered off. The solvent was evaporated, and the 
resulting residue was purified by NH silica gel column 
chromatography (ethyl ace ta te/n - hexane system), to give 0.18 
g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

X H - NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 16 ( t , J = 7 . 2Hz , 3H) , 

1 . 2 5 (d, J=3 . 2Hz , 3H) , 1.78-1.85(m,2H), 2.52(q,J=7.2Hz,2H), 

2 . 69 < t, J=5 . 0Hz, 4H) , 2.65-2.85(m,2H), 3 . 84 - 3 . 8 9 (m , 5H ) , 

833 



98046PCT 



7 . 2 9 (d, J=8 . 4Hz, 2H) , 7.34 (d, J = 5 .4Hz, 1H) , 1 . 5 6 (d, J=5 . 4Hz , 1H) , 
a7 . 6 6 (s, 1H) , 8 . 02 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 110.5-112°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 10 (d, J=6 . 0Hz, 3H) , 

1 . 31 (t, J=7 . 2Hz, 3H) , 1.62-1.68 (m,2H) f 2 . 6 0 - 2 . 7 6 (m, 2H) , 3.15- 

3 . 23 (m, 4H) , 3 . 57 - 3 . 6 5 (m, 4H) , 4.42 (br-d, 2H) , 

7 . 31 (d, J=8 . 4Hz, 2H) , 7 . 5 6 (d, J=5 . 4Hz , 1H) , 8 . 0 0 (s, 1H) , 

8 . 04 (d, J=8 . 0Hz , 2H) , 8.08 (d, J=5 . 4Hz , 1H) , 1 1 . 2 6 (br - s , 1H) . 

MS (FAB) m/z 3 9 6 (M+H) * . 

Kxamplp 441 ^ynthPRi g of 7- (4 - Pf hyl pi ppra? i n . 1 -yl ) - S - f A - / 1 - 
hydroxy - 2 -mPthyl propyl ) phenyl ] t.hipnnf^ r Vrl pyri dinp 
rH hyrirochl nridp 




In the same manner as in Example 161-2, methyl 2- 
methyl-3- [4- ( tributyl s tannyl ) phenyl ] propionate (1.52 g) was 
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obtained as a colorless oil from methyl 3 - (4 -bromophenyl ) - 
2 -methylpropionate (1.36 g) and bis ( tributyl tin) (2.7 nil). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 -yl) - 
5 -bromothieno [2 , 3 - c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 - ethylpiperazin - 1 - 
yl) - 5 - [4 - (2 -methoxycarbonylpropyl) phenyl] thieno [2,3- 
c] pyridine . 

The resulting 7 - (4 - ethylpiperazin- 1 -yl )- 5 - [4 - (2 - 
methoxycarbonylpropyl) phenyl] thieno [2 , 3 -c] pyridine was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.05 g) 
in tetrahydrof uran (0.5 ml) under ice-cooling, and the mixture 
was further stirred for 20 min. Water (50 ml), a 5N aqueous 
solution of sodium hydroxide (50 ml) and water (150 ml) were 
sequentially added thereto. The resulting mixture was then 
diluted with ethyl acetate, and the resulting precipitates were 
filtered off. The solvent was evaporated, and the resulting 
residue was purified by NH silica gel column chromatography 
(ethyl acetate/n -hexane system), to give 0.17 g of the free 
compound of the titled compound as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz , CDC1 3 ) ; 8 (ppm) 0 . 9 4 (d, J=6 . 8Hz , 3H) , 
1 . 16 (t, J = 7 . 2Hz, 3H) , 1 . 93 - 2 . 02 (m, 1H) , 
2.46(dd,J=8.2,13. 6Hz, 1H) , 2 . 51 (q, J-7 . 2Hz, 2H) , 
2.68(t,J=5.0Hz,4H) , 2.81(dd,J=6.0,13.6Hz,lH) , 
3.49(dd,J=6.0,10.4Hz,lH) , 3.55(dd,J=6.0,10.4Hz,lH) , 
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3.85(t,J-5.0Hz,4H) , 7 . 2 5 ( d, J= 8 . 4Hz , 2H) , 7 . 3 2 (d , J=5 . 6Hz , 1H) , 
7 . 54 (d, J=5 . 6Hz, 1H) , 7 . 6 5 (s, 1H) , 8 . 01 (d, J-8 . 4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 108-110°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 0 . 82 (d, J= 6 . 8 Hz , 3H) , 
1 . 32 (t, J-7 . 2Hz, 3H) , 1 . 7 9 - 1 . 8 8 (m , 1H ) , 

2.35(dd,J=8.2,13. 2Hz, 1H) , 2 . 7 8 (dd , J=5 . 6 , 13 . 2Hz, 1H) , 3.15- 
3 . 24 (m, 4H) , 3.26(dd,J=6.2,10. 4Hz, 1H) , 

3.31(dd,J-6.0,10. 4Hz ,1H), 3.62 (br- t, 4H) , 4.42 (br-d, 2H) , 
7 . 29 (d, J=8 . 0Hz, 2H) , 7 . 57 (d, J=5 . 4Hz , 1H) , 8 . 01 (s, 1H) , 
8 . 05 (d, J=8 . 4Hz, 1H) , 8 . 08 (d, J=5 . 4Hz, 1H) , 1 1 . 2 8 ( br - s , 1H ) . 
MS (FAB) m/z 396 (M+H)\ 

F.vampIP 442 fiynthPRi s nf 7 - (A - Pthylpippra ?i n - 1 -yl) - S - [d - ( ^ - 
hydroxy - 2 , 7 - d j me thy 1 propyl ) phenyl 1 t.hi eno f 2 . 1 - cl pyri f^inp. 
d 1 hydronh 1 nridp. 




N 
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In the same manner as in Example 161-2, methyl 2,2- 
dimethyl-3- [4- (tributylstannyl) phenyl] propionate (1.51 g) 
was obtained as a colorless oil from methyl 3- (4- 
bromophenyl ) - 2 , 2 - dime thylpropionate (1.29 g) and 
bis ( tributyltin) (2.4 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 -c] pyridine (0.23 g) were reacted in the same 
manner as in Example 300-4, to give 7 - ( 4 - e thylpiperaz in - 1 - 
yl) -5- [4- (2 -methoxycarbonyl -2 - 
methylpropyl) phenyl] thieno [2 , 3 - c] pyridine . 

The resulting 7- ( 4 - ethylpiperaz in - 1 - yl ) -5- [4- (2- 
methoxycarbonylpropyl ) phenyl] thieno [2 , 3 - c] pyridine was 
dissolved in te trahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.05 g) 
in tetrahydrof uran (1 ml) under ice-cooling, and the mixture 
was further stirred for 30 min. Water (50 ml), a 5N aqueous 
solution of sodium hydroxide (50 ml) and water (150 ml) were 
sequentially added thereto. The resulting mixture was then 
diluted with ethyl acetate, and the resulting precipitates were 
filtered off. The solvent was evaporated, and the resulting 
residue was purified by NH silica gel column chromatography 
(ethyl acetate/n-hexane system), to give 0.22 g of the title 
compound as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 91 (s, 6H) , 1 . 16 (t , J = 7 . 2Hz , 3H) , 
1 . 93 (br- s, 1H) , 2.51(q,J=7.2Hz,2H), 2.62(s,2H), 
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2 .68 (t, J-5 . OHz, 4H) , 3 . 34 (s, 2H) , 3 . 85 (t, J=5 . OHz, 4H) , 

7 . 24 (d, J=8 . 2Hz, 2H) , 7.32 (d, J=5 .4Hz, 1H) , 7 . 54 (d, J=5 . 4Hz, 1H) , 

7 . 6 6 (s, 1H) , 8 . 01 (d, J-8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 113-114°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0 . 81 (s, 6H) , 1.32 (t, J=7 .2Hz, 3H) , 

I. 92 (s, 2H) , 3 . 12 (s, 2H) , 3 . 15 - 3 . 24 (m, 4H) , 3 . 62 - 3 . 68 (m, 4H) , 
4.43 (br-d, 2H) , 7 . 27 (d, J=8 . 2Hz, 2H), 7 .57 (d, J«5 . 4Hz, 1H) , 
8.02 (s, 1H) , 8 . 04 (d, J=8 . 2Hz, 2H) , 8.09 (d, J=5.4Hz, 1H) , 

II. 49 (br-s, 1H) . 

MS (FAB) m/z 410(M + H)\ 

Example 443 fiyn thesi s of 7 - (4 -P thylpippra z i n - 1 - y ~M - S - f 4 - f ^ - 
hydroxy - 1 . 1 - d i me thy 1 propyl ) phenyl 1 t.hipnn [2 f Vr] pyri din^ 
di hydrochloride 




• 2HC1 



OH 



N 
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In the same manner as in Example 161-2, 3 -acetoxy - 
1 , 1 -dimethyl -1 - [4 - ( tributyl s tannyl ) phenoxy] propane (1.36 g) 
was obtained as a colorless oil from 1 - acetoxy- 3 - ( 4 - 
bromophenoxy) - 3 -me thylbutane (1.34 g) and bis ( tributyl tin) 
(2.4 ml) . 

The resulting compound and 7 -( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - e thylpiperazin - 1 -yl ) -5- [4- ( 3 - acetoxy - 1 , 1- 
dimethylpropyl) phenyl] thieno [2 , 3 -c] pyridine . Ethyl acetate 
and 2N hydrochloric acid were added to the reaction solution, 
and the resulting insoluble matters were filtered off. The 
aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate twice. The pH of the 
resulting solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and the solution was 
extracted with ethyl acetate twice . The extract was washed with 
brine, dried over magnesium sulfate, and the solvent was 
evaporated. Methanol (10 ml) was added to the resulting residue 
and dissolved, followed by the addition of a 8N aqueous solution 
of sodium hydroxide (0.75 ml) . The resulting solution was left 
as it was at room temperature for 2 hr, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 

839 



98046PCT 



and the solvent was evaporated. The resulting residue was 
purified by NH silica gel column chromatography (ethyl 
acetate/n-hexane system), to give 0.16 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

*H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.15(t,J = 7.2Hz,3H), 1 . 38 (s, 6H) , 
1 . 9 8 (t, J=7 . 6Hz , 2H) , 2.50 (q, J = 7 . 2Hz, 2H) , 2 . 67 (t, J = 5 . 0Hz, 2H) , 
3.51 (t, J=7 . 6Hz, 2H) , 3 . 84 (t, J=5 . 0Hz , 4H) , 7 . 3 2 (d, J=5 .4Hz, 1H) , 

7 . 4 3 (d, J=8 . 4Hz , 2H) , 7 . 5 3 (d, J=5 . 4Hz, 1H) , 7 . 6 4 (s, 1H) , 

8 . 03 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p. ; 125 . 5 - 127 . 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 0 (t, J = 7 . 2Hz, 3H) , 1 . 32 (s, 6H) , 
1 . 85 (t, J-7 . 8Hz , 2H) , 3 . 1 5 - 3 . 2 5 (m , 2H ) , 3 . 57 (br - 1 , 2H ) , 
3.64(br-d,2H), 4.44(br-d,2H), 7.46(d,J=8.4Hz,2H), 
7 . 57 (d, J=5 . 4Hz , 1H) , 8.01(s,lH), 8.06(d,J=8.4Hz,2H), 
8.08(d,J=5.4Hz,lH) , 10.89(br-s,lH) . 
MS (FAB) m/z 410(M+H)\ 

Example 444 Synt.hpsi of 7 - ( 4 - Pthyl pippr37in-1 -y1> - S - f 4 - ( 7 - 

hydroxypropyl t.hi o) phenyl ] th.i eno [ 2 , 3 - c] pyr i di 
di hydrochl ori de 
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In the same manner as in Example 161-2, (R)-2- 
acetoxy-1- [4- ( tributyls tannyl ) phenyl thio] propane (0.79 g) 
was obtained as a colorless oil from (R) - 2 - acetoxy - 1 - (4 - 
bromophenyl thio) propane (1.14 g) and bis ( tribu tyl tin) (2.2 
ml) . 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperaz in - 1 - yl ) -5- [4- (R) -2- 
acetoxypropyl thio] phenyl] thieno [2 , 3 - c] pyridine . Ethyl 
acetate and 2N hydrochloric acid were added to the reaction 
solution, and the resulting insoluble matters were filtered off . 
The aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate twice. The pH of the 
resulting solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and the resulting 
solution was extracted with ethyl acetate twice. The extract 
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was washed with brine, dried over magnesium sulfate, and the 
solvent was evaporated. Methanol (10 ml) was added to the 
resulting residue and dissolved, followed by the addition of 
a 8N aqueous solution of sodium hydroxide (0.74 ml) . The 
resulting solution was left as it was at room temperature for 
2 hr, and then the solvent was evaporated. Water was added to 
the resulting residue, and then the resulting mixture was 
extracted with ethyl acetate thrice. The resulting extract was 
washed with brine, dried over magnesium sulfate, and the solvent 
was evaporated . The resulting residue was purified by NH silica 
gel column chromatography (ethyl acetate/n - hexane system) , to 
give 0.14 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 16 ( t, J = 7 . 2Hz , 3H) , 

1 . 29 (d, J=6 . 4Hz , 3H) , 2.51 (q, J = 7 . 2Hz , 2H) , 2 . 68 <t, J-5 . 0Hz , 4H) , 

2.89(dd,J=8.6,13. 6Hz, 1H) , 3 . 15 (dd, J=3 . 6 , 13 . 6Hz, 1H) , 

3 . 85 (t, J=5 . 0Hz ,4H), 3.86-3.94(m,lH), 7.33(d,J=5. 4Hz , 1H) , 

7.46(d,J=8.4Hz,2H), 7.56(d,J=5.4Hz,lH), 7.64(s,lH), 

8 . 03 (d, J-8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride: 
m.p.; 98.5-99. 5°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 0.19(d,J=6.0Hz,3H), 
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1 . 30 ( t, J=7 . 2Hz, 3H) , 2 . 97 (dd f J=6 . 2 , 13 . 2Hz, 1H) , 
3.08(dd,J=6.0,13. 2Hz, 1H) , 3 . 16 - 3 . 23 (m, 4H) , 3 . 56 (br - t , 2H) , 
3 . 64 (br-d, 2H) , 4 . 4 3 (br - d, 2H) , 7 .43 (d f J-8 . 8Hz, 2H) , 
7 . 5 6 (d, J=5 . 2Hz ,1H), 8 . 03 (s , 1H) , 8 . 06 - 8 - 09 (m, 3H) , 10. 87 (br - 
s, 1H) . 

MS(ESI) m/z 414(M+H)\ 

^mpiP 445 Synthesi s of 7 - (4 = ethyl pi perazin - 1 -yl ) - 5 - (4 - 
mPfhan PRiil fnnylphpnyl )thipnnf^ f "3 - n ) pyr i d ing d i hydroch 1 or i dp 



In the same manner as in Example 161-2, 1- 
methanesulf onyl - 4 - ( tributyl s tannyl ) benzene (0.58 g) was 
obtained as a colorless oil from 4 -methanesul f onylbromobenzene 
(1.50 g) and bi s ( tributyl tin ) (3.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 -yl ) - 
5-bromothieno [2, 3 -c] pyridine (0.18 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - e thylpiperaz in - 1 - yl ) -5- (4- 

me thane su If onylphenyl ) thieno [2,3 - c] pyridine . Ethyl acetate 
and 2N hydrochloric acid were added to the reaction solution, 



O O 

\\ // 
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and the resulting insoluble matters were filtered off. The 
aqueous layer was separated, while the organic layer was 
extracted with 2N hydrochloric acid. The aqueous layers were 
combined and washed with ethyl acetate . The pH of the resulting 
solution was adjusted to pH 10 by adding a 8N aqueous solution 
of sodium hydroxide thereto, and the resulting solution was 
extracted with ethyl acetate twice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
The resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.19 
g of the free compound of the title compound as a pale brown 
viscous oil . 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; 5 (ppm) 1 . 17 ( t , J = 7 . 2Hz , 3H) , 
2.53(q, J=7.2Hz,2H) . 2 . 7 1 ( t , J= 5 . 0Hz , 4H ) , 3.10(s,3H), 
3.88(t, J=5.0Hz,4H) , 7 . 40 (d, J=5 . 2Hz , 1H) , 7 . 64 (d, J=5 . 2Hz , 1H) . 
7.75(s,lH), 8 . 02 (d, J= 8 . 4Hz, 2H) , 8 . 29 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride : 
m.p.; 22 2.5-22 5°C (decomp.) 

*H-NMR (400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 3 0 ( t , J = 7 . 2Hz , 3H) , 3.18- 
3.28(m,4H), 3.28(s,3H), 3 . 55 (br-t , 2H) . 3 . 6 6 (br - d , 2H) , 
4 .48 (br-d, 2H) , 7 . 62 (d, J=5 . 4Hz , 1H) , 8 . 03 (d, J=8 . 4Hz , 2H) , 
8 . 15 (d, J=5 .4Hz, 1H) , 8.21(s.lH), 8 . 4 0 ( d , J- 8 . 4Hz , 2H) , 
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10 . 59 (br- s, 1H) . 

MS (FAB) m/z 402 (M+HT 

FlXflTTipl e 446 Synthftsi s of 7 - ( 4 - f>1-hy1 pippra7in-1 - yl ) - 5 - \ A - M - 
hydrnxyhn1-y1 ) phpnyl 1 rhi pnn f ^ . ^ >r1 pyri riinp ri i hy^rorhl nri Hp 

OH 




In the same manner as in Example 161-2, l-[4- 
( tributylstannyl ) phenyl] butan - 1 - one (1.74 g) was obtained as 
a colorless oil from 1 - (4 - bromophenyl ) butan - 1 - one (1.91 g) and 
bis ( tributyltin) (4.7 ml). 

The resulting compound and 7 -( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.22 g) were reacted in the same 
manner as in Example 300-4, to give 7 -( 4 - ethylpiperazin - 1 - 
yl ) - 5 - (4 -butyrylphenyl ) thieno [2,3- c] pyridine (0.17 g) . 

The resulting 7- (4 - ethylpiperazin - 1 - yl ) -5- (4- 
butyrylphenyl ) thieno [2 , 3 - c] pyridine (0.17 g) was dissolved in 
tetrahydrof uran (6 ml). The resulting solution was added to 
a suspension of lithium aluminum hydride (0.02 g) in 
tetrahydrof uran (0.5 ml) under ice-cooling, and the mixture was 
further stirred for 25 min. To the reaction solution were 
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sequentially added water (20 ml) , a 5N aqueous solution of 
sodium hydroxide (20 ml) and water (60 ml) . The resulting 
mixture was diluted with ethyl acetate, and then the resulting 
precipitates were filtered off. The solvent was evaporated, 
and the resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.13 
g of the free compound of the title compound as a colorless 
viscous oil . 
Free compound: 

X H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 0 . 94 ( t, J=7 . 2Hz, 3H) , 

1.15 (t, J = 7 . 2Hz, 3H) , 1 . 29-1 . 4 0 (m, 1H) , 1 . 40 - 1 . 52 <m f 1H) , 1.66- 

1.7 5 (m, 1H) , 1.78-1.88 (m, 1H) , 2 .42 (br-s, 1H) , 

2 .49 (q, J=7 . 2Hz, 2H) , 2 .66 (t, J=5 . 0Hz, 4H) , 3 . 82 (t, J=5 . 0Hz, 4H) , 
4 . 71 (br- t, 1H) , 7 . 32 (d, J=5 . 4Hz, 1H) , 7 . 41 (d, J-8 . 2Hz, 2H) , 
7 . 54 (d, J=5 .4Hz, 1H) , 8 . 0 6 (d, J=8 . 2Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p . ; 112 -114°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.8 8 (t, J=7 .4Hz, 3H) , 

1 . 06 (t ff J-6 . 8Hz, 3H), 1.23-1. 42 (m,2H), 1 . 52 - 1 . 6 9 (m, 2H) , 3.15- 

3 . 23 (m, 4H) , 3 . 5 8 - 3 . 6 6 (m , 4H ) , 4 . 4 2 (br - d , 2H ) , 

4 . 5 8 ( t , J=6 . 4Hz, 1H) , 7 . 43 (d, J-8 .2Hz, 2H) , 7 . 57 (d, J=5 . 6Hz, 1H) , 
8 . 02 (s, 1H) , 8 . 08 (d, J=8 . 2Hz , 2H) , 8 . 0 9 ( d , J- 5 . 6H z , 1H ) , 
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11.46 (br-s, 1H) . 

MS (FAB) m/z 396 (M+H) \ 

Example 447 Synthesis of 7- f4-ethy1pippra7in-l -yU -S- fA- fw- 
mpthyl carbamoyl ) phenyl ] thi gno [2 r ? -r] pyridi tip 

di hydrochl ori rie 



In the same manner as in Example 161-2, N-methyl-4- 
( tributylstannyl) benzamide (0.90 g) was obtained as a colorless 
oil from N-methyl - 4 - bromobenzamide (1.13 g) and 
bis ( tributyltin) (2.9 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 - yl ) - 
5 -bromothieno [2,3 • c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give 0.16 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 15 ( t , J=7 . 2Hz , 3H) , 
2.51 (q, J=7 . 2Hz, 2H) , 3 . 6 8 (t, J=5 . 0Hz, 4H) , 3 . 03 (d, J=4 . 8Hz , 3H) , 
3 . 85 (t, J-5 . 0Hz, 4H) , 6.35(br-q,lH), 7.33(d,J=5.4Hz,lH), 
7.57 (d, J= 5.4Hz, 1H) , 7.69 (s, 1H) , 7.84 ( d , J= 9 . 0Hz , 2H) , 




847 



98046PCT 



8 . 14 (d, J=9 . OHz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
m.p.; 150.5-152°C 

*H - NMR (4 0 0MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 3 0 ( t , J = 7 . 2Hz , 3H) , 
2 . 8 2 (d, J=3 . 6Hz, 3H) , 3 . 18 - 3 . 2 6 (m, 4H) , 3.55 (br-t, 2H) , 
3 . 6 6 (br-d, 2H) , 4 . 47 (br- d, 2H) , 7.59 (d, J=5 .4Hz, 1H) , 
7 . 95 (d, J=8 . 4Hz, 1H) , 8.11 (d, J=5 .4Hz, 1H) , 8 . 15 (s, 1H) , 
8 . 22 (d, J=8 . 4Hz , 2H) , 8 . 53 (br-q, 1H) , 10.65 (br-s, 1H) . 
MS (FAB) m/z 381(M+H)\ 

Example 448 Synthesis of 7 - (4 - pthylpippra^-in -1 - y "M - S - [A - f N - 
ftt-hyl rarhamnyl ) phenyl 1 fhipnnf? r ^-rl pyri dinp H i hydrnrhl nriHp 



o 




In the same manner as in Example 161-2, N-ethyl-4- 
( tributylstannyl ) benzamide (0.84 g) was obtained as a colorless 
oil from N - e thyl - 4 - bromobenzamide (1.11 g) and 
bis ( tributyltin) (2.7 ml). 
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The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.19 g) were reacted in the same 
manner as in Example 300-4, to give 0.19 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

X H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J = 7 . 2Hz , 3H) , 

1 .27 (t, J=7 . 2Hz, 3H) , 2 . 51 (q, J- 7 . 2Hz, 2H) , 2 . 68 (t, J=5 . 0Hz , 4H) , 

3 . 52 (qd, J = 5 . 2, 7 . 2Hz, 2H), 3 . 85 (t, J-5 . 0Hz , 4H) , 6 . 2 6 (br - t , 1H ) , 

7 . 34 (d, J=5 . 4Hz , 1H) , 7 . 57 (d, J=5 . 4Hz, 1H) , 7 . 7 0 (s , 1H) , 

7 . 8 4 (d, J=8 . 2Hz , 2H) , 8 . 14 (d, J=8 . 2 Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then recrystallized 
from ethanol/IPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p. ; 142-143°C 

l H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1 . 1 5 ( t , J = 7 . 2Hz , 3H) , 

1 . 31 ( t , J = 7 . 2Hz , 3H) , 3 . 17 -3 . 2 5 (m, 4H) , 3.29-3.35 (m,2H), 

3 .58 (br- t, 2H) , 3.66 (br-d, 2H) , 4.46 (br-d, 2H) , 

7 . 59 (d, J=5 . 6Hz , 1H) , 7.96(d,J=8.4Hz,2H), 8.10(d,J«5.6Hz,lH), 

8.15(s,lH), 8.22(d,J=8.4Hz,2H), 8 . 57 ( t , J= 5 . 4Hz , 1H) , 

10 . 97 (br-s, 1H) . 

MS (FAB) m/z 395(M+H)\ 

Examplp 44 9 Synthesis of 7- (4 -pMiylpippra?! n- 1 -yl) - S - [4- (N- 
propyl carbamoyl ) phenyl ] thi eno 12 , 3 - c] pyr i dine 
d A hyriroch 1 or i de 
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In the same manner as in Example 161-2, N-ethyl-4- 
( tributyls tannyl ) benzamide (0.66 g) was obtained as a colorless 
oil from N - propyl - 4 - bromobenz ami de (1.13 g) and 
bis (tributyltin) (2.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give 0.21 g of the free compound 
of the title compound as a colorless viscous oil. 
Free compound: 

^-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 0.99(t,J-7.4Hz,3H) , 

1 . 15 (t, J-7 . 2Hz, 3H) , 1 . 6 6 (qt, J-7 . 2, 7 . 2Hz , 2H) , 

2 . 5 0 (q, J=7 . 2Hz, 2H) , 2 . 6 7 ( t , J- 5 . 0Hz , 4H) , 3.44 (br-q, 2H) , 

3.85(t,J=5.0Hz,4H), 6 . 3 6 ( t , J= 5 . 6Hz , 1H) , 7 . 3 2 ( d , J= 5 . 4Hz , 1H) , 

7.56(d,J-5.4Hz,2H), 7 . 68 (s, 1H) , 7.84(d,J=8.8Hz,2H), 

8 . 14 (d, J=8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale yellow 
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powder . 

Hydrochloride : 
m.p.; 136.5-138°C 

'H-NMR (4 00MHz ,DMSO-d 6 ) ; 8 (ppm) 0 . 9 1 ( t , J = 7 . 2Hz , 3 H ) , 

1.30(t, J-7.2Hz,3H) f 1 . 56 <qt , J=7 . 2 , 7 . 2Hz , 2H) , 3 . 18 - 3 . 27 (m, 6H) , 

3 . 55 (br- 1, 2H) , 3 . 6 6 (br-d, 2H) , 4 . 47 (br - d , 2H) , 

7.6 0 (d, J= 5.4Hz, 1H) , 7.9 6 ( d , J» 8 . 4Hz , 2H) , 8.11 (d, J=5.4Hz, 1H) , 

8.14 (s, 1H) , 8.22 (d, J= 8.4Hz , 2H) , 8.54 (t, J»5.6Hz, 1H) , 

10 . 63 (br-s, 1H) . 

MS (FAB) m/z 409(M+H)\ 

Example 4 50 fiynl-hpsi s of 7 - (4 - P thy1pippra?iTi - 1 -yl ) - 5 - (4 - 
Pthanesul f onyl phenyl 1 thieno f 2 . *H - c 1 pyr-i d 1 r\e> dihydrnrhlnri rig 



In the same manner as in Example 161-2, 4- 
ethanesulf onyl - 4 - ( tributyl s tannyl ) benzene (0.70 g) was 
obtained as a colorless oil from 4 - e thanesul f onylbromobenzene 
(1.23 g) and bis ( tributyl tin) (2.7 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.18 g) were reacted in the same 



O O 
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manner as in Example 300-4, to give a reaction solution 
containing 7 - (4 - ethylpiperazin - 1 -yl ) - 5 - ( 4 - 
ethanesulf onylphenyl) thieno [2 f 3 -c] pyridine . To the 
resulting reaction solution were added ethyl acetate and 2N 
hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate . The 
pH of the resulting solution was adjusted to pH 10 by adding 
a 8N aqueous solution of sodium hydroxide thereto, and the 
resulting solution was extracted with ethyl acetate twice. 
After washing with brine and drying over magnesium sulfate, the 
solvent was evaporated. The resulting residue was purified by 
NH silica gel column chromatography (ethyl acetate/n - hexane 
system) , to give 0 . 20 g of the free compound of the title compound 
as a pale brown viscous oil. 
Free compound: 

1 H-NMR(4 00MHz, CDC1 3 ) ; 5 (ppm) 1 . 1 6 ( t , J- 7 . 4Hz , 3H ) , 

1.31 (t, J=7 .4Hz, 3H) , 2 . 52 (q, J=7 . 4Hz, 2H) , 2 . 69 (t, J-5 . 0Hz, 4H) , 

3.15 (q, J=7 .4Hz, 2H) , 3 . 87 (t, J=5 . 0Hz, 4H) , 7 . 38 (d, J=5 . 4Hz, 1H) , 

7.61 (d, J = 5 .4Hz, 1H) , 7 . 7 4 (s, 1H) , 7 . 97 (d, J=8 . 6Hz , 2H) , 

8 .28 (d, J=8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a yellow powder . 
Hydrochloride : 
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m.p.; 230-232.0 C (decomp. ) 
1 H-NMR(400MHz,DMSO-d 6 ) ; 6 (ppm) 1.14 (t, J = 7 .4Hz, 3H) , 
1 . 3 0 (t, J = 7 .4Hz, 3H) , 3 . 1 8 - 3 . 2 6 (m, 4H) , 3 . 35 (q # J=7 .4Hz, 2H) , 
3 . 54 (br- t, 2H) , 3 . 6 6 (br- d, 2H) , 4 . 4 9 (br - d , 2H) , 

7 . 62 (d, J=5 . 4Hz, 1H) , 7 . 9 9 (d, J=8 . 6Hz , 2H) , 8 . 14 (d ff J-5 . 4Hz f 1H) , 
8.21 (s, 1H) , 8.41 (d, J= 8.6Hz, 2H) , 10 . 48 (br- s , 1H) . 
MS(ESI) m/z 416(M+H)\ 

Kv^mpl (=> 451 fiynthpsi s of 7 - (A - f>rhy1 pi pftra ?in-1 -yl ) - S- (A- 
propanesul f on vl phenyl ) thienn \2 . ^ -rl pyridinft HihyHrnrhl nri Hp 



In the same manner as in Example 161-2, 1.09 g of 1- 
propanesulf onyl - 4 - ( tributylstannyl ) benzene was obtained as a 
colorless oil from 4 -propanesulf onylbromobenzene (1.40 g) and 
bis ( tributyltin) (3.0 ml). 

The resulting compound and 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.18 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - e thylpiperazin - 1 - yl ) -5- (4- 
propanesulf onylphenyl) thieno [2 , 3 - c] pyridine . To the 
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resulting reaction solution were added ethyl acetate and 2N 
hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate . The 
pH of the solution was adjusted to pH 10 by adding a 8N aqueous 
sodium hydroxide thereto, and then the solution was extracted 
with ethyl acetate twice. It was washed with brine, dried over 
magnesium sulfate, and then the solvent was evaporated. The 
resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.19 
g of the free compound of the title compound as a pale brown 
viscous oil . 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 01 ( t , J-7 . 4Hz , 3H) , 

1.16 (t, J = 7 . 2Hz , 3H) , 1 .73 -1 . 8 3 (m, 2H) , 2 . 52 (q, J=7 . 2Hz, 2H) , 

2 . 6 9 (t, J = 5 . 0Hz, 4H) , 3 . 0 8 - 3 . 12 (m, 2H ) , 3 . 87 (t, J=5 . 0Hz, 4H) , 

7 . 38 (d, J=5 . 6Hz, 1H) , 7 . 62 (d, J=5 . 6Hz , 1H) , 7 . 74 (s, 1H) , 

7 . 97 (d, J=8 . 6Hz , 2H) , 7 . 27 (d, J=8 . 6Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a yellow powder. 
Hydrochloride : 

m.p.; 230 . 5 -233 . 5°C (decomp.) 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; 6 (ppm) 0.94 ( t , J = 7 . 4Hz , 3H) , 

1 . 30 (t, J = 7 . 2Hz, 3H) , 1.55-1. 64 (m, 2H) , 3 . 17 - 3 . 27 (m , 4H) , 3.31- 
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3 . 3 5 (m, 2H) , 3 . 54 (br-t, 2H) , 3 '. 6S (br-d, 2H) , 3.49 (br-d, 2H) , 
7 . 6 2 (d, J=5 . 6Hz, 1H) , 7 . 99 (d, J- 8 .4Hz, 2H) , 8 . 14 (d. J-5 . 6Hz, 1H) , 
8.21 (s, 1H) , 8.4 0 (d, J=8 .4Hz, 2H) , 10 . 47 (br - s , 1H) . 
MS (FAB) m/z 430(M+H)\ 

Example 4S2 Synthesis of 7 W4 -Pt.hyl pipgragi n - 1 -y ll - s - f A - (kt- 
huf . vl carba moyl ) phenyl 1 t . hi eno \7 . 3 = rl p y ri rH n e Hi hyri-ror-hl nriH P 



In the same manner as in Example 161-2, N-butyl-4- 
( tributylstannyl) benzamide (0.80 g) was obtained as a colorless 
oil from N-butyl - 4 -bromobenzamide (1.21 g) and 
bis (tributyltin) (2.6 ml). 

The resulting compound and 7 - ( 1 - ethylpiperaz in - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give 0.20 g of the free compound 
of the title compound as colorless crystals. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 0 . 96 (t, J=7 . 2Hz , 3H) , 

1.15(t, J=7.2Hz,3H) , 1 .42 (tq, J=7 . 2, 7 .2Hz, 2H) , 1 . 57 - 1 . 6 5 (m , 2H) , 

2 . 50 (q, J = 7 . 2Hz, 2H) , 2 . 66 (t, J-5 . 0Hz, 4H) , 3 . 4 4 - 3 . 4 9 (m, 2H) , 

3 . 84 (t, J-5 . 0Hz, 4H) , 6 . 38 ( t , J-5 . 4Hz , 1H) f 7 . 31 (d, J«5 . 6Hz , 2H) , 
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7 . 55 <d, J = 5 . 6Hz, 1H) , 7 . 67 (s, 1H) , 7 . 84 (d, J«8 . 4Hz, 2H) , 
8 . 13 <d, J=8 .4Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/lPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 127.5-128°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 0.92 (t, J = 7 . 2Hz, 3H) , 

1.30(t, J»7.2Hz,3H) , 1 . 3 0 - 1 . 4 0 (m, 2H) , 1 . 5 0 - 1 . 57 (m, 2H) , 3.18- 

3 .31 (m, 6H) , 3 . 54 (br-t, 2H) , 3.66 (br-d, 2H) , 4 .47 (br-d, 2H) , 

7 . 5 9 (d, J=5 . 6Hz, 1H) , 7.96 (d, J=8 .4Hz, 2H) , 8 . 11 (d, J=5 . 6Hz, 1H) , 

8 . 14 (s, 1H) , 8 . 22 (d, J=8 . 4Hz , 1H) , 8 .52 (t # J~5 . 8Hz , 1H) , 

10 . 57 (br-s, 1H) . 

MS (FAB) m/z 423(M+H) + . 

Example 4 53 Synthpsi s of 7 - ( 4 - Pthylpippra t: i n - 1 - y ~M - 5 - f 4 - f NT - 
rynl nppntyl carbamoyl ) phenyl 1 fhiPnn[ ^ f ^ - r ] pyri r\ i np 
di hydrochl nridp 
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In the same manner as in Example 161-2, N- 
cyclopentyl - 4 - ( tributyls tannyl ) benzamide (0.92 g) was 
obtained as a colorless oil from N - cyclopentyl - 4 - 
bromobenzamide (1.22 g) and bis ( tributyl tin) (2.5 ml). 

7 - (1 - Ethylpiperazin- 4 -yl) - 5 -bromothieno [2,3- 
c] pyridine (0.21 g) was reacted with the resulting compound in 
the same manner as in Example 300-4, to give 0.21 g of the free 
compound of the title compound as colorless crystals. 
X H-NMR (4 00MHz, CDC1 3 ) ; <5 (ppm) 1 . 15 ( t , J = 7 . 2Hz , 3H) , 1.47- 
1.56 (m, 2H) , 1.60-1. 78 (m,4H), 2. 06-2. 14 (m, 2H) , 

2 . 50 (q, J=7 . 2Hz, 2H), 2.66(t,J=5.0Hz,4H), 3 . 84 (t, J=5 . 0Hz, 4H) , 
4.38-4.47(m,lH), 6 . 2 6 (d , J-7 . 6Hz , 1H) , 7.31(d,J=5. 2Hz , 1H) , 
7 . 55 (d, J=5 . 2Hz, 1H) , 7 . 68 (s, 1H) , 7 . 83 (d, J=8 . 4Hz, 2H) , 
8 . 13 (d, J-8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/IPE, to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p. ; 148-149°C 

1 H - NMR (4 00MHz , DMSO-d 6 ) ; 5 (ppm) 1.30(t,J=7.2Hz,3H), 1.52- 
1.62(m,4H), 1 . 67 -1 . 74 (m, 2H) , 1.86-1. 95 (m,2H), 3.18- 
3 . 26 (m, 4H) , 3 . 5 5 (br - t , 2H ) , 3 . 6 6 (br - d , 2H) , 4 . 2 6 (br - q , 1H) , 
4.46(br-d,2H), 7.60(d,J=5.4Hz,lH), 7.96(d,J=8. 4Hz, 2H) , 
8 . 11 (d, J=5 . 4Hz , 1H) , 8 . 14 (s, 1H) , 8 . 2 1 ( d , J= 8 . 4 Hz , 2H ) , 
8.35(d,J = 7.6Hz,lH), 1 0 . 6 5 (br - s f 1H) . 
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MS (FAB) m/z 435 (M+H) \ 

Example 454 SynthPKi s Of 7 - (4 - Ethyl pippra?in-1 -yl ) - R - f d - 
( r i r - 4 - hydrnxytfitrahydrnpyran - 2 - y 1 ) phpnyl ] fhi f>no [ 2 r "3 - 
c]pyridinR fli hydrochloride 



In the same manner as in Example 161-2, cis-4- 
acetoxy - 2 - [4 - ( tributyls tannyl ) phenyl ] tetrahydropyran (1.00 
g) was obtained as a colorless oil from cis - 4 -acetoxy— 2 - (4 - 
bromophenyl) tetrahydropyran (1.20 g) and bis ( tributyl tin) 
(2.2 ml) . 

The resulting compound and 7 - ( 1 - e thylpiperaz in - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperazin- 1 -yl) -5- [4- (cis-4- 
acetoxy tetrahydropyran- 2 -yl) phenyl] thieno [2 , 3 - c] pyridine . 
To the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic phase was extracted with 2N hydrochloric acid. The 




OH 
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aqueous layers were combined and washed with ethyl acetate twice . 
The pH of the solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and then the solution was 
extracted with ethyl acetate twice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
Methanol (10 ml) was added to the resulting residue and 
dissolved, followed by the addition of a 5N aqueous solution 
of sodium hydroxide (1 ml) . The resulting solution was left 
as it was at room temperature for 1 hr, and then the solvent 
was evaporated. Water was added to the resulting residue, and 
then the mixture was extracted with ethyl acetate thrice. The 
extract was washed with brine, dried over magnesium sulfate, 
and then the solvent was evaporated. The resulting residue was 
purified by NH silica gel column chromatography (ethyl 
acetate/n-hexane system), to give 0.20 g of the free compound 
of the title compound as a colorless amorphous. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; (5 (ppm) 1.15 ( t , J= 7 . 2Hz , 3H ) , 1.53- 

1.70(m,2H), 1 . 93 -1 . 99 (m, 1H) , 2 . 15 (br - s , 1H) , 2 . 1 6 - 2 . 22 (m, 1H) , 

2 . 51 (q, J-7 . 2Hz, 2H), 2 . 68 (t, J-5 . 0Hz, 4H) , 

3 . 59 (dt, J-2 . 0, 12 . 4Hz, 1H) , 3 . 85 ( t, J-5 . 0Hz, 4H) , 3.89- 

3 . 97 (m, 1H) , 4 . 16 -4 . 21 (m, 1H) , 4 . 3 4 - 4 . 3 7 (m, 1H) , 

7 . 3 3 (d, J=5 . 4Hz, 1H) , 7 . 4 2 (d, J=8 . 4Hz, 2H) , 7 . 54 (d, J=5 . 4Hz, 1H) , 
7 . 66 (s, 1H) , 8.06(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
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with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p.; 157-159°C 

l H - NMR ( 4 0 0MHz , DMSO - d 6 ) ; 6 (ppm) 1 . 0 4 ( d , J= 6 . 0Hz , 3H) , 

1.31 (t, J=7 . 4Hz, 3H) , 1.38-1. 48 (m, 1H) , 1.80-1. 86 (m, 1H) , 2.04- 

2 . 10 (m, 1H) , 3 . 16-3 . 24 (m, 4H) , 3.48-3.66 (m, 5H) , 3.73- 

3 . 81 (m, 1H) , 4 . 02 -4 . 06 (m, 1H) , 4 . 37 (dd, J-l . 6 , 11 . 2Hz, 1H) , 

4.43 (br-d, 2H) , 7 .43 (d, J=8 . 4Hz, 2H) . 7 . 57 (d, J=5 . 4Hz, 1H) , 

8 . 0 3 (s , 1H) , 8 . 0 8 (d, J=5 . 4Hz , 1H) , 8 . 0 9 ( d , J= 8 . 4Hz , 2H) , 

10 . 94 (br-s, 1H) . 

MS (FAB) m/z 424 (M+H) \ 

F.yampl e> ^ynthpsi R of 7 - (A -fifhyl pippra7in-1 - yl) - R - [4 - 

( trans - 4 -hydrnxytptrahydropyran - 2 -yl ) phenyl ) thi f>no [2 , 1 - 
r] pyri Hitip dihydrnrhl nridp 



In the same manner as in Example 161-2, trans -4- 
acetoxy- 2 - [4 - ( tribu tyls tannyl ) phenyl] te trahydropyran (1.29 
g) was obtained as a colorless oil from trans - 4 - ace toxy - 2 - 
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(4 -bromophenyl) tetrahydropyran (1.31 g) and bis ( tributyl tin) 
(2.4 ml) . 

The resulting compound and 7 - ( 1 - ethylpiperazin - 4 -yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.21 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- ( 4 - ethylpiperazin - 1 - yl ) -5- [4- (trans-4- 
acetoxy tetrahydropyran - 2 -yl ) phenyl ] thieno [2 , 3 - c] pyridine . 
To the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and the resulting insoluble matters were 
filtered off. The aqueous layer was separated, while the 
organic layer was extracted with 2N hydrochloric acid. The 
aqueous layers were combined and washed with ethyl acetate twice . 
The pH of the solution was adjusted to pH 10 by adding a 8N aqueous 
solution of sodium hydroxide thereto, and then the solution was 
extracted with ethyl acetate twice . The extract was washed with 
brine, dried over magnesium sulfate and the solvent was 
evaporated. Methanol (10 ml) was added to the resulting residue 
and dissolved, followed by the addition of a 5N aqueous solution 
of sodium hydroxide solution (1 ml) . The resulting solution 
was left as it was at room temperature for 1 hr, and then the 
solvent evaporated. Water was added thereto, and then the 
mixture was extracted with ethyl acetate thrice. The extract 
was washed with brine, dried over magnesium sulfate, and then 
the solvent was evaporated. The r-esulting residue was purified 
by NH silica gel column chromatography (ethyl acetate/n - hexane 
system) , to give 0 . 18 g of the free compound of the title compound 
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as a colorless amorphous. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1.16 (t, J = 7 . 2Hz, 3H) , 1 . 64 (br- 

d, 1H) , 1 . 88-1 . 91 (m, 2H) , 1 . 94 - 2 . 03 (m, 1H) , 2.06 (br-s, 1H) , 

2 . 51 (q, J=7 .2Hz, 2H) , 2 . 68 (t, J-5. 0Hz, 4H) , 3 . 8 5 (t, J=5 . 0Hz, 4H) , 

3.95 (ddd, J- 1.6, 5.2, 11. 6Hz, 1H) , 4 . 09 (br - dt , 1H) , 4 . 31 (br- 

quintet, 1H), 4.84-4.92(m,lH), 7 . 32 (d, J=5 . 4Hz, 1H) , 

7.43 (d, J=8 .4Hz , 2H) , 7 . 54 (d, J=5 .4Hz, 1H) , 7 . 66 (s, 1H) , 

7.06 (d, J=8.4Hz,2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

m.p. ; 146-148°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1.30 (t, J = 7 . 2Hz, 3H) , 1 . 54 (br- 

d,lH) , 1.6 8(br-t,lH) , 1 . 74 - 1 . 84 (m, 2H) , 1 . 17 - 1 . 24 (m, 4H) , 

3 . 54 (br- 1, 2H) , 3 . 6 5 (br - d , 2H) , 3 . 8 1 (br - q , 1H ) , 3 . 94 (br - 1 , 1H ) , 

4.11 (br- quintet, 1H) , 4 . 4 3 (br- d, 2H) , 4.77 (br-d, 1H) , 

7.41 (d, J=8 .4Hz, 2H) , 7 . 57 (d, J=5 . 6Hz, 1H) , 8 . 0 3 (s, 1H) , 

8 . 08 (d, J=5 . 6Hz , 1H) , 8 . 0 9 (d, J=8 . 4Hz, 2H) , 10.71 (br-s, 1H) . 

MS (FAB) m/z 424(M+H) + . 

Example 456 Synfchesi s of 7 - (d - F rhyl p-? ppra 7. \ n - 1 -yl ) -S - [4- 
(trans-4 - hydroxy t.pf.r a hyd ropy ran - 2 - y 1 ) phenyl ] th i pnn [ 2 , ? - 
c:] pyr i dine di hydrochl or i de 
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OH 



J 

In the same manner as in Example 161-2, 1.10 g of 2- 
ethoxycarbonyl -2,3- dihydro - 2 -methyl - 5 - 

( tributylstannyl ) benzof uran was obtained as a colorless oil 

from 5 -bromo - 2 - ethoxycarbonyl -2,3- dihydro - 2 - 
methylbenzof uran (1.34 g) and bis ( tributyl tin) (2.6 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 -bromothieno [2 , 3 - c] pyridine (0.29 g) were reacted in the same 
manner as in Example 300-4, to give 7 -( 4 - e thylpiperazin - 1 - 
yl ) - 5 - (2 - ethoxycarbonyl -2,3- didhydro ■- 2 - methylbenzof uran - 5 - 
yl ) thieno [2 , 3 - c] pyridine . 

The resulting 7- (4 - ethylpiperazin - 1 - yl ) -5- (2- 
e t hoxy car bony 1 -2,3- dihydro - 2 -methylbenzof uran - 5 - 
yl ) thieno [2 , 3 - c] pyridine was dissolved in te trahydrof uran (10 
ml) . The resulting solution was added to a suspension of 
lithium aluminum hydride (0.06 g) in te trahydrof uran (1 ml) 
under cooling on ice, and further stirred for 15 min. To the 
resulting reaction solution were sequentially added water (60 
ml) , a 5N aqueous solution of sodium hydroxide (60 ml) and water 

(180 ml) . The resulting mixture was diluted with ethyl acetate, 
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and then the resulting precipitates were filtered off. The 
solvent was evaporate, and the resulting residue was purified 
by NH silica gel column chromatography (ethyl acetate/n-hexane 
system) , togive 0.20 gof the free compound of the title compound 
as a colorless viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1.15 (t, J = 7 .2Hz, 3H) , 1.4 6 (s, 3H) , 
2 . 50 (q, J=7 . 2Hz, 2H) , 2.61 (br-s, 1H) , 2 . 67 < t, J = 5 . 0Hz, 4H) , 
2 . 96 (d, J=15 . 6Hz , 1H) , 3 . 31 (d, J=15 . 6Hz, 1H) , 

3 . 64 (d, J=ll . 6Hz, 1H) , 3 . 6 9 ( d , J= 11 . 6Hz , 1H ) , 3 . 8 2 ( t , J= 5 . 0Hz , 4H) , 
6 . 80 (d, J=8 .4Hz, 1H) , 7 . 28 (d, J = 5 . 4Hz, 1H) , 7 . 51 (d, J=5 .4Hz, 1H) , 
7 . 55 (s, 1H) , 7 . 84 (dd, J=l . 4, 8 . 4Hz, 1H) , 7.90 (d, J=l .4Hz, 1H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 

m.p.; 138-140°C (decomp.) 

'H-NMR (400MHz, DMSO-d 6 ) ; 6 (ppm) 1.32 (t,J = 7.2Hz,3H) , 1.38(s,3H), 
2 . 91 (d, J- 15 . 8Hz, 1H), 3 . 1 5 - 3 . 2 (m, 4H) , 3 . 3 0 (d, J = 15 . 8Hz, 1H) , 
3 . 45 (d, J = 7 . 0Hz, 1H) , 3 . 49 (d, J = 7 . 0Hz, 1H) , 3 . 5 5 - 3 . 6 5 (m, 4H) , 
4.39(br-d,2H), 6 . 79 (d, J=8 . 6Hz, 1H) , 7 . 52 (d, J=5 . 6Hz , 1H) , 
7 . 88 (dd, J=l . 6, 8 . 6Hz, 1H) , 7 . 91 (s, 1H) , 7 . 9 5 ( br - s , 1H ) , 
8.05(d,J = 5.6Hz,lH), 11 . 2 5 (br - s , 1H) 
MS ( FAB ) m/z 410(M+H)\ 

Example 4^7 Synth^si s of 7 - (4 -Kthyl pipp ra7.in-1 -yl ) - S - [4 - 
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( cyclohexyl hydroxyme thy 1 ) phenyl 1rhienof2.1-r1 pyri ding 
dihydrochlnri Hp 

oh 




J 

In the same manner as in Example 161-2, 1.39 g of 4- 
(cyclohexylacetoxymethyl ) -1- ( tributyl s tannyl ) benzene was 
obtained as a colorless oil from 4- 

(cyclohexylacetoxymethyl ) bromobenzene (1.36 g) and 
bis (tributyl tin) (2.1 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 -yl ) - 
5 -bromothieno [2,3 - c] pyridine (0.20 g) were reacted in the same 
manner as in Example 300-4, to give a reaction solution 
containing 7- (4 - ethylpiperaz in - 1 -yl) -5- [4- 

(cyclohexylacetoxymethyl ) phenyl] thieno [2 , 3 - c] pyridine . To 
the resulting reaction solution were added ethyl acetate and 
2N hydrochloric acid, and then the resulting insoluble matters 
were filtered off. The aqueous layer was separated, while the 
organic phase was extracted with 2N hydrochloric acid. The 
resulting aqueous layers were combined and washed twice with 
ethyl acetate. The pH of the resulting solution was adjusted 
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to pH 10 by adding 8N sodium hydroxide thereto, and then the 
solution was extracted with ethyl acetate twice . After washing 
with brine and drying over magnesium sulfate, the solvent was 
evaporated. Methanol (10 ml) was added to the resulting residue, 
dissolved, and then a 5N aqueous solution of sodium hydroxide 
(1 ml) was added thereto. The resulting solution was left as 
it was at room temperature for 1 hr, and then the solvent was 
evaporated. Water was added thereto, and then the mixture was 
extracted with ethyl acetate thrice. After washing with brine 
and drying over magnesium sulfate, the solvent was evaporated. 
The resulting residue was purified by NH silica gel column 
chromatography (ethyl acetate/n-hexane system), to give 0.12 
g of the free compound of the title compound as a colorless 
amorphous . 
Free compound: 

'H-NMR (4 0 0MHz , CDC1 3 ) ; 6 (ppm) 0.91-1.28(m,3H) , 

1 . 16 (t, J=7 . 2Hz, 3H) , 1.45(br-d,lH), 1 . 45 (br - d, 1H) , 1.61- 

1.69(m,3H), 1 . 77 (br-d, 1H) , 2. 02 (br-d, 1H) , 2 . 23 (br - s , 1H) , 

2 . 5 0 (q, J = 7 . 2Hz , 2H) , 2 . 6 6 (t, J=5 . 0Hz ,4H), 3.83(t, J = 7 . 2Hz, 4H) , 

4.41(d,J=7.2Hz,lH), 7 . 32 (d, J=5 . 6Hz , 1H) , 7 . 3 7 ( d , J= 8 . 4Hz , 2H) , 

7 . 54 (d, J=5 . 6Hz, 1H), 7.64(s,lH), 8.05(d,J=8.4Hz,2H). 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/e ther , to give the title compound as a yellow 
powder . 

m.p . ; 127 . 5 - 129°C 
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X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 0 . 92 - 1 . 88 (m, 4H) , 

1.32 (t, J=7 . 2Hz, 3H) , 1.38 (br-d, 1H) , 1 . 46 - 1 . 7 0 (m, 4H) , 

1 . 8 5 (br-d, 1H) , 3 . 15 - 3 . 24 (m, 4H) , 3 . 57 - 3 . 6 6 (m, 5H) , 

4 . 30 (d, J=6 . 4Hz, 1H) , 4.43 (br-d, 2H), 7 . 38 (d, J=8 . 4Hz, 2H) , 

7 . 57 (d, J=5 . 6Hz, 1H), 8.02(s,lH), 8.06-8.09(m,3H), 11.41 (br- 

s, 1H) . 

MS (FAB) m/z 436(M+H)\ 

Example 458 Synfhpsi s of 7 - ( A - Pthyl pipprazin-l -yl ) - 5 - \ d - 
( ryrloppntylhydroxymfithyl ) phenyl 1 thi gno \ 2 . 3 - cj pyri rl i tip 
rH hyHrnrhl nri rig 

OH 




In the same manner as in Example 161-2, 1.21 g of (4- 
tributyl s tanny lphenyl ) cyclopentyl ketone was obtained as a 
colorless oil from ( 4 -bromophenyl ) cyclopentyl ketone (1.57 g) 
and bis ( tributyl tin) (3.1 ml). 

The resulting compound and 7 - ( 1 - e thylpiperazin - 4 - yl ) - 
5 - bromothieno [2 , 3 - c] pyridine (0.-22 g) were reacted in the same 
manner as in Example 300-4, to give 7 - (4 - ethylpiperazin - 1 - 
yl ) - 5 - [4 - ( cyclopentyl carbonyl ) phenyl] thieno [2 , 3 - c] pyridine . 
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The resulting 7- (4 - ethylpiperazin - 1 - yl ) -5- [4- 
(cyclopentylcarbonyl) phenyl] thieno [2 , 3 -c] pyridine was 
dissolved in tetrahydrof uran (5 ml) . The resulting solution 
was added to a suspension of lithium aluminum hydride (0.06 g) 
in tetrahydrof uran (1 ml) under ice-cooling, and the resulting 
mixture was further stirred for 10 min. To the resulting 
reaction solution were sequentially added water (60 ml) , a 5N 
aqueous solution of sodium hydroxide (60 ml) and water (180 ml) . 
The resulting mixture was diluted with ethyl acetate, and then 
the resulting precipitates were filtered off. The solvent was 
evaporated, and the resulting residue was purified by NH silica 
gel column chromatography (ethyl acetate/n - hexane system) , to 
give 0.14 g of the free compound of the title compound as a 
colorless viscous oil. 
Free compound: 

*H - NMR ( 4 0 0MHz , CDC1 3 ) ; 6 (ppm) 1 . 15 ( t , J=7 . 2Hz , 3H) , 1.14- 
1.70(m,7H), 1. 88-1.95 (m, 1H) , 2 . 2 0 - 2 . 3 1 (m, 1H) , 2 . 3 0 (br - s , 1H) , 
2 . 4 9 (q, J = 7 . 2Hz, 2H) , 2 .66 (t, J=5 . 0Hz, 4H) , 3 . 83 (t, J-5 . 0Hz, 4H) , 
4 . 44 (d, J=8 . 4Hz, 1H) , 7 . 32 (d, J=5 . 2Hz , 1H) , 7 . 41 (d, J=8 . 4Hz , 2H) , 
7 . 54 (d, J = 5. 2Hz, 1H) , 7 .64 (s, 1H) , 8 . 0 5 ( d , J= 8 . 4Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi ta ted 
with ethanol/IPE, to give the title compound as a yellow powder. 
Hydrochloride: 
m.p . ; 128 - 129°C 

l U -NMR (4 00MHz , DMSO-d 6 ) ; 8 (ppm) 1.18-1.61(m,7H) , 
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1.31 (t, J = 7 . 2Hz, 3H) , 1 . 65-1 .72 (m, 1H) , 2 . 07 - 2 . 17 (m, 1H) , 3.16- 
3.24(m,4H), 3 . 55 - 3 . 6 6 (m, 4H) , 4.34 (d, J=7 . 6Hz, 1H) , 4.43 (br- 
d, 2H) , 7 . 42 (d, J=8 . 4Hz, 2H) , 7 . 57 (d, J=5 . 2Hz , 1H) , 8 . 02 (s, 1H) , 
8 . 07 (d, J=8 . 4Hz ,2H), 8 . 07 (d, J=5 . 2Hz , 1H) , 11 . 01 (br- s , 1H) . 
MS (FAB) m/z 422 (M+H) * . 

Ky^mpIP 459 Synthpsi s of 7 - ( 4 - fithyl pi ppra7in>1 -yl ) - 5 - ( A - 
mpthnyyphpnyl ) thi Pno f ^ . 1 - rl pyri di hyHrnrhl nri^p. 




A mixture of 5 -bromo - 7 - ( 4 - e thylpiperaz in - 1 - 
yl ) thieno [2 , 3 - c] pyridine (0.35 g) , 4 - me thoxyphenylboric acid 

(0.24 g) , tetrakistriphenylphosphinepalladium (0) (0.06 g) , 
toluene (30 ml) and a 10% aqueous solution of sodium carbonate 

(20 ml) was vigorously stirred in nitrogen atmosphere at 100°C 
for 1 hr. To the resulting mixture was added 4- 
me thoxyphenylboric acid (0.16 g) , and the resulting mixture was 
further stirred for 2 hr . To the resulting mixture was added 
4 -methoxyphenylboric acid (0.16 g) , and the resulting mixture 
was stirred for 6.5 hr . The resulting insoluble matters were 
filtered off, and then the organic layer was separated. It was 
extracted with 2N hydrochloric acid twice, adjusted to pH 10 
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by adding a 8N aqueous solution of sodium hydroxide thereto, 
and then extracted with ethyl acetate twice . After washing with 
brine and drying over magnesium sulfate, the solvent was 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography (ethyl acetate/n - hexane system) , to 
give 0.34 g of the free compound of the title compound as a pale 
yellow viscous oil. 
Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 15 (t, J = 7 . 2Hz, 3H) , 

2.50 (q, J = 7 . 2Hz, 2H) , 2 . 67 <t, J=5 . 0Hz, 4H) , 3 . 84 (t, J=5 . 0Hz, 4H) , 
3.85(s,3H), 6 . 98 (d, J=9 . 0Hz , 2H), 7 . 30 (d, J=5 . 2Hz, 1H) , 

7 .51 (d, J»5 . 2Hz, 1H) , 7 . 59 (s, 1H) , 8 . 04 (d, J=9 . 0Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder . 

Hydrochloride : 
m.p. ; 113 -115°C 

1 H-NMR(4 00MHz,DMSO-d 6 ) ; 6 (ppm) 1.3 0 (t, J = 7.4Hz, 3H) , 3.16- 

3 . 2 4 (m, 4H) , 3.53 (br-t, 2H), 3.65(br-d,2H), 3.82(s,3H), 

4.43(br-d,2H), 7 . 05 (d, J=8 . 8Hz ,2H), 7 . 54 ( d , J= 5 . 4Hz , 1H) , 

7 . 97 (s, 1H) , 8 . 06 (d, J=5 . 4Hz, 1H) , 8.09(d,J=8.8Hz,2H), 

10 . 64 (br-s, 1H) . 

MS (ESI) m/z 354 (M + H) + . 

F.xampl p 4 6 0 SynthpRi s of 4- (4 -pthyl pi pftrazi n - 1 -yT ) - fi - [4- 
(1. 3 - rH nxnl an-^-yl ) mpthnxyphpnyl ] fhi pnn f 2 - r] pyri dine* 
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oxa 1 ar.e 




In the same manner as in Example 259, the free compound 
of 4 - (4 - ethylpiperazin- 1 -yl ) -6- [4 - (1,3- dioxolan-2 - 
yl) methoxyphenyl] thieno [3 , 2 -c] pyridine was obtained as a 
yellow viscous oil (1.60 g) from 2-bromo-3- 
thiophenecarboxyaldehyde (5.19 g) and 1 - ( 1 , 3 - dioxolan - 2 - 
yl) methoxy- 4 - ethynylbenzene (5.89 g) . 
Free compound: 

2 H-NMR (4 00MHz , CDC1 3 ) ; 6 (ppm) 1.16 ( t , J=7 . 2Hz , 3H) , 

2 . 52 (q, J=7 . 2Hz, 2H) , 2.69 (br- t, 4H) , 3.70 (br- t, 4H) , 3.96- 

4 . 02 (m, 2H) , 4.04-4.12(m,2H), 4 . 10 (d, J=4 . 0Hz, 2H) , 

5 .33 (t, J=4 . 0Hz, 1H) , 7 . 02 (d, J=9 . 2Hz, 2H) , 7 . 31 (d, J=5 . 6Hz , 1H) , 

7 . 39 (dd, J=0 . 8, 5 . 6Hz, 1H) , 7 . 72 (d, J=0 . 8Hz, 1H) , 

8 . 04 (d, J=9 . 2Hz , 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then recrys tal 1 i zed from 
methanol/ether , to give the title compound as a pale yellow 
powder . 
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Oxalate: 

m.p.; 188-189°C (decomp.) 

X H-NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1 . 24 (t, J = 7 . 2Hz, 3H) , 3.08 (br- 

q,2H), 3 .28 (br-s, 4H) , 3 . 7 6 (br - s , 4H) , 3 . 86 - 3 . 92 (m, 2H) , 3.94- 

4 . 0 0 (m, 2H) , 4 . 07 (d, J=4 . 0Hz, 2H) , 5.23 (J=4 . 0Hz, 1H) , 

7 . 06 (d, J=9 . 2Hz , 2H) , 7 . 60 (d, J=5 . 6Hz, 1H) , 7 . 7 7 (d, J=5 . 6Hz , 1H) , 

8.10 (d, J=9.2Hz, 2H) , 8.16 (s/lH) . 

MS(ESI) m/z 416(M+H)\ 

KyamplP 461 Synthesis of 4- (4 - Ethylpipera z i n - 1 -yl ) - 6 - [4- (2- 
hydrnxypthnxy) phenyl 1 t.hiftno [3 r pyri dine dihydrochl nridp 




4- (4 - Ethylpiperazin - 1 -yl ) -6- (4- 
hydroxyphenyl) thieno [3 , 2 - c] pyridine (0.52 g) obtained by the 
method of Example 280 was treated in the same manner as in Example 
417, to give 0.20 g of the free compound of the title compound 
as pale yellow prisms. 
Free compound: 

X H-NMR (4 00MHz , CDC1 3 ) ; 5 (ppm) 1 . 1*6 ( t . J- 7 . 2Hz , 3H ) , 2 . 09 (br- 
S,1H), 2.53(q,J=7.2Hz,2H), 2.70(t,J=4.8Hz,4H), 
3.70(t,J=4.8Hz,4H), 4.00(br-t,2H), 4.15(t,J=4.4Hz,2H), 
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7.0 0 (d, J = 9.0Hz, 2H) , 7 . 3 2 (d , J= 5 . 6Hz , 1H) , 

7 . 3 9 (dd, J=0 . 8, 5 . 6Hz, 1H) , 7 . 7 2 (d, J=0 . 8Hz, 1H) , 

8 . 05 (d, J=9 . 0Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 128-129°C 

'H-NMR (4 00MHz, DMSO-d 6 ) ; 6 (ppm) 1 . 31 (t, J=7 . 2Hz , 3H) , 3.18- 

3.28(m,4H), 3 . 5 0 (br - 1 , 2H ) , 3 . 6 0 (br - d , 2H) , 3 . 75 ( t , J=5 . 1Hz , 2H) , 

4 . 05 ( t, J=5 . 1Hz , 2H) , 4.22 (br-d, 2H) , 7 . 05 (d, J=8 . 8Hz, 2H) , 

7 . 62 (d, J = 7 . 2Hz, 1H) , 7 .79 (d, J-5 . 6Hz, 1H) , 8 . 10 (d, J-8 . 8Hz, 2H) , 

8 . 18 (s, 1H) , 10 . 7 6 (br-s, 1H) . 

MS(ESI) m/z 384(M+H)\ 

Ryampi^ 462 Synthesis of 4- (4 - ethylpiperaz in - 1 -yl ) -6- [4 - (3- 
hyHrnyyprnpnxy) phenyl ] f.h i f»no f 3 r 2 - cl pyri dine di hydrochl ori de 



4- (4 -Ethylpiperazin- 1 -yl) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine (0.40 g) obtained by the 
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method of Example 280 was treated in the same manner as in Example 
417, to give 4 - ( 4 - e thylpiperazin - 1 - yl ) - 6 - { 4 - [2 - ( 3 - 
tetrahydropyran - 2 -yl ) oxypropoxy] phenyl } thieno [3,2- 
c]pyridine (0.47 g) as a pale yellow viscous oil. 

Methanol (5 ml) and 2N hydrochloric acid (2 ml) were added 
to the resulting 4- (4 - e thylpiperazin - 1 -yl) -6- {4- [2- (3- 
tetrahydropyran - 2 -yl) oxypropoxy] phenyl} thieno [3,2- 
c]pyridine (0.47 g) , and the resulting mixture was stirred at 
room temperature. The solvent was evaporated, and then the pH 
of the resulting residue was adjusted to pH 10 by adding a 8N 
aqueous solution of sodium hydroxide thereto. The resulting 
solution was extracted with ethyl acetate, washed with brine 
and dried over magnesium sulfate. The solvent was evaporated, 
and the resulting residue was purified by silica gel column 
chromatography (chlorof orm/methanol system) , to give 0.18 g of 
the free compound of the title compound as a pale yellow viscous 
oil . 

Free compound: 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 15 ( t , J = 7 . 2Hz , 3H) , 
2 . 04 (tt, J=6 . 0, 6 . 0Hz, 2H) , 2 . 4 8 - 2 . 5 3 (br - s , 1H ) , 

2 . 51 (q, J = 7 . 2Hz, 2H) , 2.68(t,J=4.9Hz # 4H), 3 . 69 (t, J-4 . 9Hz, 4H) , 
3 . 85 (t, J-6 . 0Hz, 2H) , 4 . 15 <t, J-6 . 0Hz , 2H) , 6 . 9 6 (d, J=9 . 0Hz, 2H) , 
7 . 29 (d, J=5 . 6Hz, 1H) , 7 . 3 6 ( dd , J- 1 . 6 , 5 . 6Hz, 1H) , 
7 . 69 (d, J=l . 6Hz, 1H) , 8 . 01 (d, J=9 . 0Hz , 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
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with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p.; 102-104°C 

X H-NMR (4 00MHz, DMSO-d 6 ) ; 8 (ppm) 1 . 31 ( t , J-7 . 2Hz , 3H) , 

1 . 8 9 (tt, J=6 . 2, 6 . 2Hz, 2H) , 3 . 17 - 3 . 2 8 (m , 4H) , 3 . 5 0 (br - t , 2H) , 

3 . 57 -3 . 61 (m, 2H) , 3.58 (t, J- 6 .2Hz, 2H) , 4 . 10 ( t, J«6 .2Hz, 2H) , 

4.21 (br-d, 2H), 7 . 03 (d, J=8 . 8Hz, 2H) , 7 . 61 (d, J-5 . 6Hz, 1H) , 

7 . 78 (d, J=5 . 6Hz, 1H) , 8 . 10 (d, J=5 . 6Hz, 1H) , 8 . 18 (s, 1H) , 

10.77 (br-s, 1H) . 

MS (ESI) m/z 398(M+H)\ 

F.yamplp 46^ Synt.hpsi s Ol 4 - ( 4 - f> thy 1 p i ppra v. \ n - 1 - y 1 ) - 6 - f 4 - ( *? - 
hydrnyy - 1 -mpthyl Pthnyy) p henyl ] t hi <=>nn f ^ r ^ - rl pyri Hitip 

di hydrochl pride 




4- (4 - Ethylpiperazin- 1 -yl ) -6- (4- 
hydroxyphenyl ) thieno [3 , 2 - c] pyridine (0.31 g) obtained by the 
method of Example 280 was treated in the same manner as in Example 
464, to give 0.16 g of the free compound of the title compound 
as pale yellow prisms. 
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Free compound: 

1 H - NMR (40 0MHz , CDC1 3 ) ; 6 (ppm) 1.17 (t, J=7 . 2Hz,3H) , 

1.32 (d, J=6 .4Hz, 3H) , 2 . 53 (q, J = 7 . 2Hz, 2H) , 2 .71 (t f J-5 . 0Hz, 4H) , 

3 .70 (t, J=5 . 0Hz, 4H) , 3.75(dd,J=6.4,ll. 6Hz, 1H) , 

3.80(dd,J=3.6,11.6Hz,lH), 4 . 54 - 4 . 61 (m, 1H) , 

1 . 01 (d, J=8 . 8Hz, 2H) , 7 . 3 2 (d, J=5 . 6Hz, 1H) , 

7.39(dd,J=0.8,5.6Hz,lH), 7 . 72 (d, J=0 . 8Hz, 1H) , 

8 . 04 (d, J=8 . 8Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a pale yellow 
powder . 

Hydrochloride : 
m.p. ; 124-125°C 

X H -NMR (4 00MHz, DMSO-d 6 ) ; <5 (ppm) 1.24(d,J=6.0Hz,3H), 

1 . 3 0 (t, J = 7 .2Hz, 3H) , 3. 18-3. 37 (m, 4H) , 3 . 4 4 - 3 . 51 (m, 3H) , 3.56- 
3 . 61 (m, 3H) , 4.22(br-d,2H), 4.48-4.54 (m, 1H) , 

7 . 04 (d, J-9 . 0Hz , 2H) , 7 . 6 2 ( d , J= 5 . 6Hz , 1H ) , 7.79(d,J=5.6Hz,lH), 
8.08(d,J=9.0Hz,2H), 8.17(s,lH), 10.56(br-s,lH). 

MS ( FAB ) m/z 398(M+H) + . 

Kxampl f> 4 6 4 SynthfiR is of 4 - (4 - pthyl pippra 7 i n - 1 -yl ) - 6 - [4 - ( ^ - 
hydroxy - 1 - propynyl ) phenyl ] thi eno [ ^ r 2 - r. ] pyri dinp pyr \ dinp 
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OH 



In the same manner as in Example 281-3, 6- (4- 
bromophenyl ) - 4 - ( 4 - e thylpiperaz in - 1 - yl ) thieno 1 3 , 2 - c] pyridine 
(1.27 gj and propargyl alcohol (0.92 ml) were reacted, and then 
recrystallized from chlorof orm/n-hexane, to give 0.41 g of the 
title compound as pale yellow needles, 
m.p.; 149 - 5 - 150 . 5°C (decomp.) 

'H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1 . 17 ( t , J = 7 . 2Hz, 3H) , 
2 . 53 (q, J=7 . 2Hz , 2H) , 2 . 7 0 ( t , J= 5 . 0Hz , 4H ) , 3 . 71 ( t, J=5 . 0Hz , 4H) , 
4 . 53 (s, 2H) , 7.37(d,J=5.6Hz,lH), 7 . 4 2 ( dd , J= 0 . 8 , 5 . 6Hz, 1H) , 
7.52(d,J=8.4Hz,2H), 7 . 8 0 ( d , J= 0 . 8Hz , 1H ) , 8.06(d,J=8.4Hz,2H). 
MS(ESI) m/z 378(M+H)\ 

F.YampI p> 4 6 5 Syn thps ir of 4 - ( 4 - e thy 1 p i ppra ?in» 1 - yl) - 6 - [4 - ( 3 - 
hydroxyprnpyl ) phenyl ] f.h i eno [ 3 , 2 - c] pyri dinp c\ i hydrochl nridp 
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4- (4 -Ethylpiperazin- 1 -yl) -6- [4- ( 3 -hydroxy - 1 - 
propynyl) phenyl] thieno [3 , 2 - c] pyridine (0.30 g) obtained in 
the previous Example was reduced in the same manner as in Example 
291, to give 0.10 g of the free compound of the title compound. 
Free compound: 

'H-NMR (400MHz, CDC1 3 ) ; <5 (ppm) 1 . 1 6 ( t , J=7 . 4Hz , 3H) , 1.89- 

1 . 96 (m, 2H) , 2.52 (q, J = 7 . 4Hz # 2H) , 2 . 69 (t, J-4 . 8Hz, 4H) , 

2 .76 (t, J«7 . 6Hz, 2H), 3 . 6 8 - 3 . 7 1 (m, 6H) , 7 . 28 (d, J=8 . 6Hz, 2H) , 

1 . 3 3 (d, J=5 . 6Hz, 1H) , 1 . 40 (dd, J=0 . 8, 5 . 6Hz , 1H) , 

7 . 76 (d, J=0 . 8Hz, 1H) , 8 . 02 (d, J=8 . 6Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a colorless 
powder . 

Hydrochloride : 

m.p. ; 125. 5-126. 5°C 

'H-NMR (4 00MHz , DMSO-d 6 ) ; 6 (ppm) 1.30(t,J = 7.2Hz,3H), 1.72- 

1 . 7 9 (m, 2H) , 2 . 67 (t, J-7 . 6Hz, 2H) , 3 . 1 8 - 3 . 2 9 (m , 4H) , 

3 .44 (t, J=6 . 4Hz, 2H) , 3.48 (br- t, 2H) , 3.61 (br-d, 2H) , 4 . 2 3 (br- 
d, 2H) , 7.31(d,J=8.4Hz,2H), 7.64(d,J=5.6Hz,lH), 

7 . 8 2 (d, J=5 . 6Hz, 1H) , 8 . 06 (d, J=8 . 4Hz, 2H) , 8 . 2 3 (s, 1H) , 
10 .51 (br- s, 1H) . 

MS (ESI) m/z 382 (M + H ) + . 

Rvampl p 466 Synth i r of 4 - (4 -ethylpiperazin -1-y1)-6-[4-(3- 
hyd rnyy - ^-mpfhyl -1 -bntynyl ) phpnyl ] thi pnn ^ - r ] pyri ding 

oxfl 1 ate 
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In the same manner as in Example 281-3, 6- (4- 
bromophenyl ) - 4 - (4 - e thylpiperazin - 1 -yl ) thieno [3 , 2 - c] pyridine 
(0.50 g) was reacted with 2 -methyl - 3 -butyn- 2 -ol (0.16 ml) , to 
give 0.28 g of the free compound of the title compound as a pale 
brown amorphous. 
Free compound: 

'H-NMR (4 0 0MHz, CDC1 3 ) ; 6 (ppm) 1 . 1 6 ( t , J= 7 . 2Hz , 3H ) , 1 . 65 (s , 6H) , 
2.53(q,J=7.2Hz,2H), 2.70(t,J«5.0Hz,4H), 3 . 71 ( t, J=5 . 0Hz , 4H) , 
7 . 37 (d, J=5 . 4Hz , 1H) , 7 . 4 1 ( dd , J- 0 . 8 , 5 . 4Hz , 1H) , 

7.49(d,J=8.2Hz,2H), 7 . 80 (d, J=0 . 8Hz , 1H) , 8 . 0 5 ( d , J= 8 . 2Hz , 2H ) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then repr ec ipi ta ted with 
ethanol/ether , to give the title compound as a colorless powder. 
Oxalate : 

m.p . ; 124 . 5 - 125 . 5°C 

'H-NMR (4 0 0MHz , DMSO-d 6 ) ; <5 (ppm) 1.24(t,J = 7.2Hz,3H), 1 . 49 (s, 6H) , 
3 . 08 (br-q, 2H) , 3 . 29 (br- 1 , 4H) , 3 . 7 8 (br - t , 4H) , 

7 . 4 9 (d, J = 8 . 4 Hz , 2H) , 7 . 6 4 ( d , J= 5 . 4 Hz , 1H ) , 7 . 8 5 ( d , J = 5 . 4Hz , 1H) , 
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8 . 17 (d, J=8 . 4Hz, 2H) , 8 . 29 (s, 1H) . 
MS(ESI) m/z 406(M+H)\ 

Example 467 Synthesis of 7- (4 = ethyl pi peraz in - 1 -yl) - 5 - (4- 
methoxyphenyl ) furo [2, pyri dine dihydrochl ori de 



A mixture of 5 -bromo- 7 - (4 - ethylpiperazin - 1 - 
yl ) furo [2 , 3 - c] pyridine (0.34 g) , 4 -me thoxyphenylbor ic acid 

(0.25 g) , tetrakis triphenylphosphinepal ladium ( 0 ) (0.06 g) , 
toluene (30 ml) and a 10% aqueous solution of sodium bicarbonate 

(20 ml) was vigorously stirred in nitrogen atmosphere at 100°C 
for 1 hr . To the mixture was then additionally added 4- 
me thoxyphenylboric acid (0.17 g) , and the resulting mixture was 
further stirred overnight. The insoluble matters were 
filtered off, and the organic layer was separated. Then, it 
was extracted twice with 2N hydrochloric acid, adjusted to pH 
10 by adding a 8N aqueous solution of sodium hydroxide thereto, 
and then extracted with ethyl acetate twice . It was washed with 
brine, dried over magnesium sulfate, and then the solvent was 
evaporated. The resulting residue was purified by NH silica 
gel column chromatography (ethyl ace ta te/n - hexane system), to 
give 0.31 g of the free compound of the title compound as a pale 




OMe 
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yellow viscous oil. 
Free compound : 

'H-NMR (4 00MHz # CDC1 3 ) ; 6 (ppm) 1 . 16 (t, J = 7 . 2Hz, 3H) , 
2.50(q,J=7.2Hz,2H), 2.65(t,J=5.0Hz,4H), 3 . 86 (s, 3H) , 
3 . 99 (t, J-5 . 0Hz , 4H) , 6 .73 (d, J=2 . 2Hz, 1H) , 6 . 9 7 (d, J=9 . 0Hz, 2H) , 
7 . 32 (s, 1H) , 7 . 61 (d, J=2 . 2Hz , 1H) , 7 . 97 (d, J=9 . 0Hz, 2H) . 

The resulting free compound was converted into a 
hydrochloride in a conventional manner, and then reprecipi tated 
with ethanol/ether , to give the title compound as a yellow 
powder. 

Hydrochloride : 
m . p . ; 127 - 128°C 

'H-NMR (4 00MHz, DMSO- d 6 ) ; 6 (ppm) 1.29(t,J=7.2Hz,3H), 3.10- 
3 . 20 (m, 4H) , 3.55 (br- t, 2H) , 3.62 (br-d, 2H) , 3 . 81 (s, 3H) , 
4.75 (br-d, 2H) , 7 . 01 (d, J=9 . 0Hz, 2H), 7 . 02 (d, J=l . 8Hz, 1H) , 
7 . 63 (s, 1H) , 8 . 01 (d, J-9 . 0Hz , 2H) , 8 . 14 (d, J=l . 8Hz , 1H) , 
10 . 84 (br-s, 1H) . 
MS(ESI) m/z 338(M+H) + . 

Flxamplp 468 fiynthpsj s of 4 - ( 4 - pfhyl pi ppra 7in-1 - y~l) - 6- ( 4 - 
methoxyphenyl ) f uro [3 , 2 - c] pyri rii ne oxa late 




OMe 
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In the same manner as in Example 259, the free compound 
of the title compound was obtained as a brown viscous oil (0.29 
g) from 2 -bromo - 3 - f urancarboxyaldehyde (5.79 g) and 4- 
ethynylanisole (8.74 g) . 
Free compound: 

*H-NMR (4 00MHz, CDC1 3 ) ; 6 (ppm) 1.16 ( t, J = 7 . 2Hz , 3H) , 
2 . 5 0 (q, J=7 . 2Hz, 2H) , 2 . 65 (t, J=5 . 0Hz, 4H) , 3 . 8 6 (t, J=5 . 0Hz, 4H) , 
3.86(s,3H), 6 . 81 (dd, J=0 . 8, 2 . 4Hz, 1H) , 6 . 97 (d , J=9 . 0Hz , 2H) , 
"7 . 31 (d, J-0 . 8Hz, 1H) , 7 . 51 (d, J=2 . 4Hz, 1H) , 8 . 01 (d, J=9 . 0Hz, 2H) . 

The resulting free compound was converted into an oxalate 
in a conventional manner, and then reprecipi tated with 
methanol/ether , to give the title compound as a pale yellow 
powder. 
1/2 Oxalate: 

m.p.; 170-172°C (decomp.) 

'H-NMR (4 00MHz, CDCI3) ; 6 (ppm) 1.21 (t, J = 7 . 2Hz, 3H) , 2.96 (br- 

q,2H), 3 . 13 (br-s, 4H) , 3.81(s,3H), 3 . 9 2 (br - s , 4H ) , 

7 . 02 (d, J=8 . 8Hz, 2H) , 7 .22 (d, J=2 . 0Hz, 1H) , 7 . 64 (s, 1H) , 

7 . 98 (d, J=2 . 0Hz, 1H) , 8 . 08 (d, J=8 . 8Hz, 2H) . 

MS (FAB) m/z 338(M+H)\ 
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